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H E following Treatiſe comprehends ſeveral branches of 


mercantile education · It is chiefly intended for the uſe of 
| academies and ſchools : At the ſame time, we have attempred to 
render it uſeful to the man of buſineſs, and intelligible to the pri- 
vate ſtudent. As there are many books of a like kind extant, and 


| ſome of acknowledged merit, it is proper to explain the motives 
_ which gave Tile to s dee eng. 

A Teacher has occaſion to propoſe a variety of queſtions to be 
reſolved, and of looſe materials, to be arranged by the learner. 


None of the books which have fallen into the author's hands con- 


tain a ſufficient variety of theſe; or of a proper kind; and, as this 


defect occaſioned much unneceſſary trouble and roy © he was in- 
duced, for the conveniency of the ſtudents under his care, and 
others in the like ſituation, to ſupply it. The reader will find 


ample materials of this kind interſperſed through the whole work; 
and particularly Part I. $ 19, 113; Part II. 5 61; Part III. f 62, 


66, 68, J ; and the exerciſes in Book-keeping annexed to Parts 


IV. and 


The greater part of the matter, in a new publication of this kind, 


muſt be the ſame as is to be met with in former ones. We have 


endeavoured to retrench what was ſuperfluous, to introduce a variety 
of new and uſeful articles, to unfold the general principles of the 


ſubject, and lead the ſtudent to the moſt eligible methods for 


practice, ſuited to the various circumſtances of buſineſs, and not 


confined to ſet rules or forms. The matter is arranged in that or- 


der which has been found moſt convenient in teaching; and, for 


1 « 


that purpoſe, the regular order of ſyſtem is ſometimes diſpenſed 


Part I. contains a f. ſtem of arithmetic. | The young learner. 
ſhould firſt be taught the four primary rules, without any particu- 
o through the ſyſtem regularly, 


lar application, and then he may 


There are more queſtions propoſed than may be neceſſary for every 


ſtudent ; but the teacher will find occaſion for them all. As to 
thoſe which are complex, the ſtudent, after reſolving a few, under 


the inſpection of the teacher, maſt be left to conduct the operation 
according to his own judgment; and, if his errors, and their con- 


ſequences, be pointed out, he will ſoon be able to ſelect the eir- 0 


—_ 


putations with accuracy and eaſe.  _ eee 
The Rules are printed in Italics, as the teacher may ſometimeg 
fund it convenient to cauſe the learner tranſgribe them | 
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The chapter on Interminate Decimals may be thought toe 
long. This curious branch of arithmetic has been opened, and 
pretty fully diſcuſſed by ſeveral ingenious authors: We have at- 
tempted to handle it as a ſubject compleat in itſelf ; and, at the 
ſame time, to explain the 8 which vulgar and decimal frac- 
tions bear to each other. "This will be agreeable to the ſpeculative 
Rudent : But, as it is of little or no uſe i in buſineſs, the eee 
of learners ought to paſi it by. 

Part II. contains a ſyſtem of 4 adapted to. the general 
plan of this treatiſe, and including thoſe branches of Arithmetic 
which are beſt illuſtrated by the help of Algebra. It may not fuit 
the leiſure or capacity of every ſtudent; but, as the doctrine of 

numbers cannot be fully underſtood without ſomething, of this. 
kind, we hope that thoie who perufe it with proper care will not 
regiet their labour. The method of expreſſing a rule for compu- 
tation, by algebraic ſymbols, is ſo uſeful, and ſo ſoon acquired, 
that it ſhould be taught to every ſtudent, though he purſue this 
ſubject no further: 
Part III. contains an account of the monies, weights, and mea- 
| ſures, uſed in different nations, the nature and form of bills of 
exchange, invoices, and other mercantile accompts: The, ſubject 
of computation is re-afſumed, and diſcuſſed at Eater, length, in 
. the particulars which this part relates 41 
By Part IV. contains the doctrine of Italian Book-keeping, in that 
. .* form which is moſt ſtrictly regular. 
f | : Part V. contains a variety of forms in Book- keeping, ſuited to 
f particular circumſtances of buſineſs, and varying, more or ty 
1 from the regular form, as the cale requires. 
Fane Part VI. contains an account of the trade of Great Britain, and 
it of thoſe laws and ena, which merchants are particularly 
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1 The paragraphs are nba for the fake of. Wu each d 
Part beginning with number 1. References are made by the Part 
and Number, and, where no Part i is mentioned, the preſent one 
1 is underſtood. 
WE Though the ſubjects * the, two 1 3 e and ſome. | 
Wh... references from the fecond to the firſt, Yet each is ſo i cor 
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ADVERTISEMENT. 


8 the ſolutions obs many of the ci e 
in this Book are intricate, teachers, and othefs, 
may be ſupplied with the whole, or any part, by the 
Pe Author, on paying the expence of tranſcribing, 


Some typographical e errors have crept in, chieffy 
owing to the Author's diſtance from the preſs. Such 
as have been noticed, are corrected with a pen, to ſave 
the trouble of e to a table of errata. 


U | Totheſe we may add queſtions 1. and 30. . 
10 15 to Part II. $61. ; which admit no anſwer. The for- 
1 ie an dee and the terms of the latter contradic- 
| j i tory, We have not cancelled them, becauſe they may 
” _ _  ſervetopamtoat the requiſites in the terms of a queſtion 
| which admits of a Prapet lolution. 
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of computation depending thereon. _ 


The idea of number is ſuggeſted by obſerving the members of our 
own body, and every object around us. By viewing our hands, 


we acquire the idea of two; by examining our fingers, we advance 


to five and ten, and, by further obſervation, to higher numbers. 


The idea of one, though the ſimpleſt of any, and ſuggeſted by e- 


very ſingle object, is perhaps rather of the negative kind, as it 
implies the excluſion of plurality, and is not attended to till that 
of number be acquired. Two is formed by placing one object near 


another; three, four, and every higher number, by adding one 
continually to the former collection. As we thus advance from 


lower numbers to higher, we ſoon perceive that there is no limit to 


this increaſing operation; and that, whatever number of objects be 
collected together, more may be added, at leaſt, in imagination; 
ſo that we can never reach the higheſt poſſible number, nor ap- 
proach near it. The idea of numbers, which is firſt acquired by 
the obſervation of ſenſible objects, is afterwards extended to mea- 


| ſures of ſpace and time, affeCtions of the mind, and other imma- 
terial qualities. TAL 85 


2. As our ſenſes are limited ls the number of objects which . 


can be perceived diſtinctly at one time; ſo our ideas of higher 
numbers are formed with difficulty, and attended with confuſion; 
and every ſtep we advance, the difficulty becomes greater. This 


1 A | 8 
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RI THMETIC is the ſcience of numbers, and the art 


'The firſt elements of arithmetic are acquired during our infancy. 


as > it 
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2 ARITHMETIC. Part I. 


has ſuggeſted the art of ſyſtematic arrangement. A certain num- 
ber of units are conceived to form a claſs of the loweſt kind, 
and a certain number of theſe claſſes form one of a higher kind ; 
and ſuperior ranks of claſſes are formed in the ſame manner, as far 
as occaſion requires. This regular method renders our ideas exact 
and our progreſs eaſy. If a boy arrange an hundred ſtones in one 
row, he would be tired before he could reckon them; but, if he 
place them in ten rows of ten ſtones each, he will reckon. an hun- 
dred with eaſe, and, if he collect ten ſuch parcels, he will reckon 
a thouſand. In this caſe ten is the loweſt claſs, an hundred is a _ 
_ claſs of the ſecond rank, and a thouſand is a claſs of the third rank. 
There does not feem to be any number naturally adapted for 
_ conſtituting a claſs of the loweſt, or any higher rank, to the exclu- 
fon of others. However, as ten has been univerſally uſed for this 
Purpoſe by the Hebrews, Greeks, Romans, and Arabians, and by 
all nations who have cultivated this ſcience, it is probably the moſt 
convenient for general uſe Other ſcales, howeyer, may be aſſu- 
med, perhaps on ſome occaſions, with ſuperior advantage; and the 
| principles of arithmetic will appear in their full extent, if the ſtu- 
„ dent can adapt them to any ſcale whatever. Thus, if eight were 
1 the ſcale, 6 times 3 would be two claſſes and two units, or 22; 
and if twelve were the ſcale, 5 times 9 would be three claſſes and 
| nine units, or 39. „ „„ e ; | 
It is proper, whatever number of units conſtitute a claſs of the 
Jower rank, that the ſame number of each claſs ſhould make one 
vs of the next higher. This is obſerved in our arithmetic, ten being 
_ "RY the univerſal ſcale; but it is not regarded in the various kinds of mo- 
| FS nies, weights, and the like, which do not advance by any univer- 
15 Fal meaſure; and much of the difficulty in the practice of arithmetic 
1 ariſes from that irregularity” © 3 {EE 
i! . 23. As higher numbers are ſomewhat difficult to apprehend, we 
| naturally fall on contrivances to fix them in our minds, and render 
1 them familiar. Some perhaps will be confcious that they conceive 
1 | the numbers from one to an hundred to be placed in a line bent 
i 1 in ten different directions, having ten numbers placed on each di- 
15 viſion, and that ten ſuch lines placed by each other contain al! the 
„ numbers to a thouſand: But, notwithſtanding this or like expedi- 
1 eents, our ideas of high numbers are ſtill imperfect, and generally 
| ar ſhort of the reality; and, though we can perform any compu- 
mY tation with exactneſs, the anſwer we obtain is often incompleatly 
1 . t.... els 7 ants . 
F' Ikt may not be amiſs to illuſtrate, by a few examples, the extent 
of numbers which are frequently named, without being attended 
to. If a perſon employed in telling money reckon an hundred 
pieces in a minute, and continue to work ten hours each day, he 
will take ſeventeen days to reckon a. million; a thouſand men 
| would take forty-five years to reckon a billion. If we ſuppoſe the 
whole catth to be as well peopled as Britain, and to have yy ſo 
„„ | e e Irom 
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from the creation, and that the whole race of mankind had con · 
ſtantly ſpent their time in telling from a heap conliſting of a qua- 
drillion of pieces, they would hardly have yet rec! voned the thous 
| ſandth part of that quantity. 

4. Before we proceed to explain the operations in arithmetic, 


W ;t is neceflary that the learner be acquainted with the method of 


expreſſing numbers by proper characters, which is called Notation, 


contrivances have been tried for this purpoſe, and mankind have 
advanced in this, as in other arts, from ſimpler to more intricate 
methods, as their circumſtances required and their experience 
ſuggelted. The firſt was probably to mark as many lines or dots 
in a row as there were units in the number they intended to repre- 


by dividing theſe marks into parcels of five or ten, that they may 
be reckoned with more eaſe. The tediouſneſs of this method 
ſuggeited another, wherein each number was repreſented by a 


pſalm, and of Homer's poems, the characters uſed being the let- 
ters of the alphabet in their order. 


from the multitude of characters it would require. Another more 
adapted for uſe was formed by joining them together, and taking 


many units, tens, or higher claſſes were ſignified. The Greeks 
uſed the initial letters of the names of the numbers in their lan- 


M for ten thouſand; and as they found it tireſome to repeat the 
placed the other numeral letters within l, which ſignificd that 


e to repeat the ſame character oftener than four times. 
The Romans followed a like method, and beſides characters 
for e rank of claſſes, they introduced others for ive, fiſty, and 


and values are the following: 8 1 
111 9 "MF: ; 
One, five, ten, fifty, one hundred, five Wee one thouſand. 


and combining theſc according to the following rules. 


% 


| ne © BUNRERd 3 | 
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different characters to repreſent one, ten, an hundred, and 
each rank of clafſes, but repeating theſe characters to ſhow how 


guage, I for one, A for ten, H for an hundred, X for a thoufand, 


ſame character eight or nine times, they introduced Il for live, and 


and reckoning their value, which is called Aumeration. Various 


ſent; and this practice is ſtill uſed by the illiterate, and improved 
character peculiar to it, as is done in the diviſions of the 119th 


The firſt of theſe methods was tireſome from the number of- 
marks; and the ſecond impracticable, when the number was large, 


they were to be reckoned five times, and thus they never had oc 


five hundred. Their method is ſtill uſed for diſtinguiſhing the 
chapters of books, and ſome other {roo gs Their numeral letters 


— 


Any number, however great, may be repreſented by repeating 


iſt, When the fame letter is repeated twice, or oltner, its value 
18 repreſented A often. Thus I r two, XXX thirty, CC. 


1 


— — 
— 


N * 


— EE ee _ 4 oe 
? | s 
{+ - 


_ twenty-ſeven characters, which were ſuppliec 
alphabet, and a few others to complete the number. Thus any 


| uſed J, the letters which Ggni-y nine and fix. 


N 


ws; 0 
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2d, When a numeral letter of lefler value is placed after one of 
. their values are added; thus XI ſignifies eleven, LXV 


ſixty five, MDCXXVIII one thouſand ſix hundred and twenty- 


eight. "7 | | | - | ; 
zd, When a numeral letter of leſſer value is placed before one 
of greater, the value of the lefler is taken from that of the greater; 
thus IV ſignifies four, XL forty, XC ninety, CD four hundred. 
Sometimes 19 is uſed inſtead of D for 500, and the value is in- 


creaſed ten times by annexing to the right hand. 
Thus 10 ſignifies 500 allo Eid is uſed for 10oco 
: JOG 5: CI. for 10000 
IE 0 gde CCCIzH for 100000 
Sometimes thouſands are repreſented by drawing a line over the 


top of the numeral, V being uſed for fixe thouſand, L for fifty 
thouſand, CC two hundred thouſand. e N 


In the dates of modern papers, the number of years is ſometimes - 
expreſſed by numeral letters, uſing Ja for a thouſand, inſtead of 
M, in the following manner,- Faviic and ſeventy five, for one thou- 


ſand ſeven hundred and ſeventy five  _ ie LS 
6. Though the repetition of the fame character was leſs fre. 


quent in the Roman notation, there remained enough to prove in- 


convenient; and we find other methods uſed by the Greeks and 
Hebrews, which bear a greater reſemblance to our modern figures, 


In theſe the numbers, as far as nine, were repreſented by as many 


different characters. Ten, twenty, and other collections of tens, 


as far as ninety, were repreſented by nine others; one hundred, 
two hundred, and ſo on to nine hundred, by nine others; in all 
by the letters of the 


number under a thouſand may be repreſented by three letters; the 
firſt ſhows how many hundreds it conſiſts of, the ſecond how many 


tens beſides the hundreds, and the third how many units beſides 


tens. If a point be placed under any of theſe characters, its value 


is increaſed a thouſand times, by which means any number under a 


million may be reprefented *.. 


Thus the antients approached to the uſe of figures, but did not 


reach it compleatly. Their method required nine characters for 


each rank of elaſſes; and e e could not carry on the arith- 


metical ſcale, without an indefinite number of characters 
But the moſt perfect kind of notation is performed by a few 
characters, Wbch, with proper diſtinctions, either repreſent ſo 
many units, or an equal number of tens, of hundreds, or any higher 


»The Hebrews expreſs the number fifteen in a peculiar manner. It ſhould be 
, which letters ſignity ten ard five; but as theſe letters alſo compoſe the name of 
God, they deemed it unlawtul to apply them to prophane uſe, and inſtead of them 
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claſs; and, in order to determine in which of theſe ſenſes each 
figure was to be underſtood, an additional character or index has 
ſometimes been ſuperſcribed. | But the expedient of determinin 
their value by their place, is both eafier and more extenſive, an 
has ſuperſeded the ule of every other method. It is ſaid to have 
been invented in India, but was introduced into Europe by the 
Moors, who brought it, together with our.modern figures, from 
Arabia. We proceed to explain it. 


One, two, three, four, five, ſix, ſeven, eight, nine, cypher, 
The-nine firſt are called lignificant figures, or digits, and ſome- 


the characters. hen ſeveral are placed together, the firſt or 
right-hand figure only is to be taken for its ſimple value; the ſe- 
cond ſignifies fo many tens, the third fo many hundreds, and the 


claſſes of a lower rank annexed; and as this can only be done by 
ſigures ſtanding in the ſecond, third, or higher place, while there 
are none to fill up the lower ones; therefore an additional character 
or cypher (6) is neceſſary, which has no ſignification when placed 


as. Oe. 4 


The fielt fi Fare f PEPE che eben are called the unit pe- 
riod; the next fix the million period, after which tite trillion, qua- 
drillion, quint lion, ſextillion, leprillion, octillion, and eee 
petiods follow i in their Kaen e eee 0 


7. All numbers are repreſented by the ten following characters. | 


times repreſent units, ſometimes tens, hundreds, or higher claſſes. 
When placed ag they denote the ſimple numbers ſubjoined to 


others fo many higher claſſes, according to the order they ſtand in. 
And as it may ſometimes be required to exprels a number conſiſt- 
ing of tens, hundreds, or higher claſſes, without any units or 


by itfeif, but ſerves to ſupply the vacant places, and bring the fi- | 


} 

. gures to their proper ſtation. | 

BY 'The following table ſhows the names aud diviſions of the claſſes 

> 

s. 4 3 7, 9 8 2. 6 6 4, 7 3 8. , 6,45 
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EL ARLETRNMETIC 7 pidet 
It is proper to divide any number, before we reckon it, into periods 


and half periods, by different marks. We then begin at the left 
hand, and read the figures in their order, with the names of their 


g places, from the table. In writing any number, we muſt be care- 
1 ful to mark the figures in their proper places, and ſupply the va- 
1 cant places with cyphers, The following examples of literal no- 
1 tation may be tranſported into numeral, and thole of numeral into 
1 literal, for the learner's improvement. 
| 3 CLIV 1763 F 
MMM XLIX 1489 1868 740 
XII MXACIS 126 1943 2499 
XIV MCCEALIX 1705 96 10785 
LXVI en ee 1386 1002/3 
XC VII MCMXI 8372 C 


8. As there are no poſſible ways of changing numbers, except 
by enlarging or diminiſhing them according to ſome given rule, it 
follows, that the whole art of arithmetic is comprehended in two 
i} operations, Addition and Subtraction. However, as it is frequently re- 
1 © quired to add ſeveral equal numbers together, or to ſubtract ſeve- 
$3788 ral equal ones from a greater, till it be exhauſted, proper methods 
| | have been invented for facilitating the operation in theſe caſes, and 
. diſtinguiſhed by the names of Multiplication and Diviſion. The 
„ four following chapters of this treatiſe will be employed in ex- 
Woes plaining theſe four primary rules, as they are uſually called. The 
1 Rule of Proportion will be the ſubject of a fifth, rather in com- 
pliance with cuſtom than propriety, as the caſes uſually referred to 
it are ſolved in a plainer manner by diviſion or multiplication, or 
both thele operations doe 888 
| The utility of arithmetic in the mercantile and mechanic arts, 
15 has promoted its progreſs wherever theſe arts have been cultivated; 
| and practice has ſuggeſted a variety of contractions in caſes where 

the joint application of more rules than one is required, and 
which, therefore, cannot be handled in the chapters where the. 
| rules are ſeparately conſidered. It would be an endleſs labour to 
trace out every poſſible inſtance of this kind. We ſhall allot two 
chapters for the moſt uſeful, one for mercantile, another for me- 
chanical computations; and ſhall endeavour to avoid confuſing the 
4 learner with a multiplicity of unneceſſary diſtinctions on the one 
| FS hand, or omitting any thing of real conſequence on the other. 
As the idea of number js acquired by obſerving ſeveral objects 
collected, fo is that of fractions by obſerving an object divided into 
1 ſeveral parts. As we ſometimes meet with objects broken into 
| TY two, three, or more parts, we may conlider any or, all of theſe 
| BY diviſions promiſcuoufly, Which is done in the doctrine of vulgar 


BY fractions, for which a chapter will be allotted. However, ſince 
|! , the practice of collecting units into parcels of tens has prevailed 
1 univerſally, it has been ſound convenient to follow a like method 
4 134. 


— 
* 2 — 


1 


1 f . % 
JIE nn - _ — mn — II 
| FEC ˙·1 e « 


3 


S = O0 wo 


2 


0 


E S8 


MI ADDITION. 1 
a the conſideration of fractions, by dividing each unit into ten 
qual parts, and each of theſe into ten ſmaller parts; and ſo on. 
Numbers, divided in this manner, are called Decimal Fractions; 


nd the doctrine of theſe, on account of a diſtinction that ariſes in 


omparing them with vulgar fractions, will be handled in two ſe- 
parate chapters. | | | e 
9.-Arithmetie is ſtill ſuſceptible of further improvement: The 


operations which it teaches were probably at firſt ſuggeſted by 


their uſe in buſineſs; but men of a philoſophical turn have con- 


ſidered the theory which theſe operations depend on, as a curious 


branch of ſcience founded on ſeif-evident principles, capable of 


ſtrict demonſtration, unfolding a great variety of matter, and con- 
need with other mathematical ſciences, and have cultivated it 
from the fatisfaction they found in promoting ſpeculative know- 
ledge. The common form of arithmetic is not adapted for inveſti- 
gations of this kind. In complex calculations, new numbers are 
obtained at each ſtep, and the original ones, by the combination of 

which they were obtained, difappear, and are forgotten; alſo the 
particular numbers propoſed in each cate, being intermixed with 
the general principles of calculation, obſcure them in ſome degree, 
by confining our attention to the ſingle caſe before us. Both theſe 
inconveniencies are removed by the uſe of proper ſymbols, ſome of 
which repreſent the various combinations and connections of 
numbers, and thereby place the whole proceſs before our eyes in 
one conciſe point of view; others reprefent the numbers them 
ſelves, and, by abſtracting from particular caſes, fix our minds on 
general principles. The doctrine of theſe ſymbols forms the ſcience 
of Algebra, or, as it is ſometimes called, Univerſal Arithmetic, 
which has opened a yariety of diſcoveries, and been employed to 
elucidate and advance geometry. In the ſecond part of this treatiſe, - 
we ſhall explain the principles of Algebra, in ſo far as it is uſeful 
to complete our knowledge of arithmetic, and ſhall treat of thoſe 
operations. in arithmetic which are beſt explained by the help of 
Algebra; dut it falls not within the limits of our plan to treat of 

that ſczenee in its full exte t. OLA 
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CHAP. u. 
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10. A D171 ON is that, operation by which we find the 


amount of two or more numbers. The method of doing 

this in fimple caſes is obvious, as ſoon as the meaning of number 
is known, and admits of no illuſtration. A young l-arner will be- 
gin at one of the numbers and reckon up as many units ſeparately 
as there are in the other, and practice will enable him to do it at 
. NDS Es „Onde. 
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8 ARITHMETIC. Punt f. 
once. This readineſs, however, ſhould artig e repeated trials, 

and not from memory. In adding eight and ſeven, he ſhould 
reckon {even units upwards from eight, without confuſion, and 
will find that they amount to fifteen. After frequent trials, he will 
do this quickly, and almoſt inſtantaneouſly ; but he ſhould net 
commit to memory, that eight and leven make "ers and 12 9 
neglect the computation. 

t is impoſſible, ſtrictly n to you's more than two num- 
bers at once. We mult firſt find the ſum of the firſt and ſecond ; 
then we add the third to that number; and fo on. However, 15 
the ſeveral ſums obtained are eaſily retained in the memory, it is 
neither neceſſary nor uſual to mark them down. When the num- 
bers conſiſt of more figures than one, we add the units together, 


the tens together; and ſo on. But, if the ſum of the units exceed 
ten, or contain ten ſeveral times, we add the number of tens 
it contains to the next column, and only ſet down the num- 


ber of units that are over. In like manner, we carry the tens of 
every column to the next higher. And the reaſon of this is ob- 
vious from the value of the places; ſince an unit, in any higher 
place, ſignifies the fame thing as ten in the place immediately 


lower. 


Rule. Write the 9 diſinfth, Phe, Fg ade units, tens under | 


> ens ; and ſo on. Then reckon the amount of the right-hand column. 


Fit be under ten, mark it down. If it exceed ten, mark the units 
only, and carry the tens to the next place. In lite manner, carry the 


tens of each column to the next, and mark gown the 48 Jum of the 
. i. Pane COMM. 


346863 8 726 557895 36928 
876734 6934756 7967343 102357 5887171 
123467 . 3243699 1254710 579982 36984 
314212 41800 67867860 2838989 72578 


712316 72701 434370 837255 97232 
438987 61702 752098 919489 064823 
NPE 920676 Ne 703785 75462 
— a — or ; — 5 f W . 2 8 , w 
© 3092234 
"$44 $5- 


11. As it is 4 great conſequence en «hob toperform addition 


x readily and exaQtly, the learner ought to practiſe it till it become 


quite tamiliar. We on add a few directions to facilitate his * 


greſs. 


rt, If the learner can readify A two digi he will ſoon 
add a digit to a higher number with equal eaſe. It is-only to add 


the unit place of that Humber » to the digit z ety i it oqeged wy 
ae * 3 1 it 


* 
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it raiſes the amount accordingly. Thus, becauſe eight and fix is 
fourteen, {forty-eight and fix is fiſty-four. | 3 | 
= 2d, It is proper to mark down under the ſums of each column, 
na {mall hand, the figure that is carried to the next column. 
bis prevents the trouble of going over the whole operation again, 
n caſe of interruption or miſtake. If you want to keep the ac- 
- ompt clean, mark down the ſum and the figure you carry, on a 
Wcparate paper, and, after reviſing them, tranſcribe the ſum only. 
= 3d, After ſome practice, we ought to acquire the habit of add- 
Wing two or more figures at one glance. This is particularly uſe- 
ful when two figures which amount to ten, as 6 and 4, or 7 and 
3, {tand together in the column, FINE 8 8 
12. Every operation in arithmetic ought to be reviſed, to pre- 
vent miſtakes; and, as one is apt to fall into the ſame miſtake if 
he reviſe it in the ſame manner he performed it, it is proper, ei- 
ther to alter the order, or elſe to trace back the ſteps by which the 
operation advanced, which will lead us at laſt to the number we 
began with. Every method of proving accompts may be referred 
to one or ether t ³ 8 
Iſt, Addition may be proven by any of the following methods: 
Repeat the operation, beginning at the top of the column, if you 
began at the foot when you wrought it. 
2d, Divide the accompt into ſeveral parts; add theſe ſeparately, 
and then add the ſums together. If their amount correſpond with 
the ſum of the accompt, when added at once, it may be preſumed 
right. This method is particularly proper when you want to know 
the ſums of the parts, as well as that of the whole. 
3d, Subtract the numbers ſucceſſively from the ſum ; if the ac- 
compt be right, you will exhauſt it exactly, and find no remainder. 


13. When the given number conſiſts of articles of different va- 
flue, as pounds, ſhillings, and pence, or the like, which are called 
different denominations, the operations in arithmetic muſt be re- 
gulated by the value of the articles. We ſhall give here a few of 
the moſt uſeful tables for the learner's information, and ſhall have 
occaſion to enlarge further on that ſubject afterwards, 5 


I. Sterling Money. II. Averdupois Weight. 
4 Farthings=1 penny, marked d. 16 Drams=1 ounce, oz _ 
12 Pence=1 ſhilling, s. 106 Ounces=1 pound, lb. 
20 Shillings=1 pound, I 28 Pound=t quarter, qr. 
Alſo, 68. 8 d. noble 4 Quarter=1 hun. weight, C. 


10 f. i angel! 20 Hund. Weight ton, T. 
138. 4 d. or two thirds of a „ 1 
Scots money is divided in the ſame manner as Sterling, and 
has one twelſth of its value. A pound Scots is equal to 1 8. 8 d. 
JT WS Sterling, 
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24 Grains=1 pennyweight, "T2 3 Scruples=1 dram, 3 
20 Pennyweights=1 ounce, oz. 8 Drams=1 ounce, 3 
12 Ounces=1 pound, Ib. 12 Ounces=1 pound, Ib 


2 Pints=1 quart 8 4 Lippies=1 peck 


8 Buſhels=r quarter 


12 Inches=1 foot 60 Seconds=1 minute 
3 Feet=1 yard 5 Minutes=1 hour 
57 Yards=1 pole 24 Hours=1 day 
40 Poles=3 furlong 2. -, = aver werk 

8 Furlongs= 1 mile Ip D y8=1 year 


; days and 6. bours, and is 125 05 pl alowing an additional day 
0 
month is as follows : 


years, Marc 31, 4 pril 395 May. 31, June 30, July Is Auguſt 
31, September 30, October 31, November 30, Decemb er 31. 


. columns than one, nd from which you carry to the higher by 20, 


aA 9” 
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number of tens that it contains of the lower. For example, in 


* 
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Sterling, a tilling Scots to a penny Sterling, and a penny Scots to 
a twelfth part of a penny Sterling; a mark Scots is two thirds of 
a pound Scots, or 134 d. Sterling. 


III. Troy Weight, 


IV. 8 Weight. 
20 Mites=1 grain, gr. 


- 20 Grains=1 ſcruple, 5 


V. Engliſh Dry Peſts VI. Scots Dry Meaſure. | 


4 Pecks=t firlot 
4 Firlots=1 boll 
16 Bolls=1 chalder 


4 Quarts=1 gallon - 
7 Gallons=1 peck 
4 Pecks=r buſhel 


VII. Engli/b Land Meaſure. ym. Scots Land Meche 
303 Square yards=1 pole or perch, 36 Square ells=1 fall 
40 Poles=1 rood 40 Falls=1 rood 

4 Roods=1 acre 4 Roods=1 acre. 


IX. Long Mesfure. ge ED ; "Time, 


3 Miles=1 league, Vecks and I day=r year: 


The length of the year, 8 to the Julian ſtyle, is 365 


to every url (ea or E he number of days in each } 


14 * 


January 1, Feb p ruary 28 in common years, and 29 in in leap- 


"Jo Rule for compound Addition. Arrange like guantities under 
like, and ca; 4, according to the value of the higher place. 
Note 1. When you add 4 denomination, which contains more 


30, or any even number of tens, firſt add the units of that column, 
and mark down their ſum, carrying the tens to the next column; 
then add the tens, and carry to the higher denomination, by the 


adding ſhillings, carry by 16 from de units to the . and by 2 
from the tens to the Pounds. A 


onze. U. ADDITION. ns, 


Note 2. If you do not carry by an even number of tens, firſt ſind 
W the compleat ſum of the lower denomination, then inquire how 
many of the higher that ſum contains, and carry accordingly, and 
WS mark the remainder, if any, under the column. For, example, if 
che ſum of a column of pence be forty-three, which is three ſhil- 
Wings and ſeven pence, mark 7 under the pence-coiumn, aud carry 
to that of the ſhillings, . | 


— 1 0 


Note 3. Some add the lower denominations after the following 
method: When they have reckoned as many as amounts to one of 
che higher denomination, or upwards, they mark a dot, and bagin 
W again with the exceſs of the number reckoned above the value of 
the denomination. . The number of dots ſhows how many ate car- 
ried, and the laſt reckoned number 1s placed under the column. 


Examples for Practice in Sterling Money. 
L144 9-4 46: 0%: #15 he 83-12 
2 0 16 10 12 
17 12 94 5 18 
645 „ 19 
5 =. I. 707-47. 
35 e 30 3ͤĩ71B. 
13 J 
1764 14 14 4 90 15 
780 - 228 1 12 
1 8 4 3 
150 10 | 16 | 
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ing, writing againſt it, Brought forward. 


14 ARITHMETIC - Part 


15. When one page will not contain the whole accompt, we 
add the articles it contains, and write againſt their ſum, Carried 
forward ; and we begin the next page with the ſum of the forego. 


When the articles fill ſeveral pages, and their whole ſum is 
known, which is the caſe in tranſcribing accompts, it is beſt to 
proceed in the following manner : Add the pages, placing the 
ſums on a ſeparate paper ; then add the ſums, and, if the amount 
of the whole be right, it only remains to find what numbers 


| Thould be placed at the foot and top of the pages. For this pur- 


poſe, repeat the ſum of the firſt page on the ſame line; add the 
ſums of the firſt and ſecond, placing the amount in a line with 


the ſecond ; to this add the ſum of the third, pacing the amount 
in a line with the third. Proceed in like manner with 


the others, 
and, if the laſt ſum correſponds with the amount of the pages, it 


* 
*. 


pages, and top of the following ones. 


Examplet. 1 
0 hops? vB 


9 


N 
do s 

8 ASA 08 

> © N & 


— — — —— — — - — — 


3 
1. 
2 
9 
| . 
El %%% ue od 


1ſt Page, L 778 16 — L 778 16 — Then we tranſcribe 
2d, {445-154 5. 1224-10* , e 


778 : 168. at the foot 
3d, 151 19 9 1376 10 2 of the firſt and top 
4th, 43 611 1419 17 1 of the ſecond pages, 
FEE — 9-4... Ja 1229; 16:5 bt ne 
| foot of the ſecond and top 
of the third; and ſo on. 


8 


51419 17 1 


3 H A P. .. 
SUBTRACTION. 


16. CUBTRACTION is the operation by which we take 


a a lefler number from à greater, and find their differences. 


It is exactly oppoſite to addition, and is performed by learners ini a 


* \ * 


like matiner, beginning at the greater and reckoning downwards 


the unfts of the leſſer.” The greater is called the minuend; and the 


leſſer the ſubtrahend. i 


is right. Theſe ſums are tranſcribed at the foot of the reſpective 


KT ous 5 % RT —_— 
S 
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2 * of Bhs. > BELLE, 5 vb 


If any figure of the ſubtrahend be greater than the correſponding 
gure of the minuend, we add ten to that of the minuend, and, 
aving found and marked the difference, we add one to the next 
lace of the ſubtrahend. This is called borrowing ten. The rea- 
In will appear. if we conſider that, when two numbers are equally 
creaſed by adding the ſame to both, their difference will not be 
tered. When we proceed, as directed above, we add ten to the 
inuend, and we likewiſe add one to the higher place of the ſub- 


A . 3 . 0 * 21 * N 
„„ 


wy : rahend, which is equal to ten of the lower place. | 
ur- Rule. Subtraft units from units, tens from tens; and ſo on. 
= Vany figure of the ſubtrahend be greater than the correſponding 


e the minuend, borrow ten. 


4 


1 „„ Examples. | ; 
it Wlinuend 173694 738641 738564 1178235 


ubtrahend 21453 379235 59782 862970 


emainder 152241 3 59406 : 


17. To prove ſubtraction, add the ſubtrahend and remainder 
ogether; if their ſum be equal to the minuend, the accompt is 
Or, ſubtract the remainder from the minuend. If the differs 
nce be equal to the ſubtrahend, the accompt is right. 1 


18. Rule for compound ſubtraction. Place like denominations un- 
er like, and borrow, when neceſſary, according to the value of the 
JJ mad hs Ke ASL 


ih Examples. | 
* „„ „ „ 6 
he . 4 3 24 12-72 36. 7 
J | 5 DT 1. LN f : 7 
h en eee — — 
thy L * „ 41 3 20 11 
on. 


Note 1. The reaſon for borrowing is the ſame as in ſimple 
ſubtraction. Thus, in ſubtracting pence, we add twelve pence 
when neceſſary to the minuend, and, at the next ſtep, we add 
dne ſhilling to the ſubtrahend. V 
; Note 4. When thiere are two places in the ſame denomination, 
f the next higher contain exactiy ſo many tens, it is beſt to ſub- 
85 the units firſt, borrowing ten when neceſſary, and then ſub- 
act the tens, borrowing, if there is occaſion, according to the 
number of tens in the higher denomination. £5 4 | 

Note 3. If the value of the higher denomination be not an even 
umber of tens, ſubtraQ the units and tens at once, borrowing - 
according to the value of the higher denomination. 


e 
- 
; 
4 
14 
: 
"1 
4 l 
! : ; 
1:8 
1 1 
114 
1 
| 
13 
: : 
14 
5 
1 


ee * f 
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1 
1 
1 
owe 
: 
+? 
141 
1 
11 
17 
KB 
4 
& 
he 
YL * 
4 
75 
1 
15 
t. 
4 
12 
; 1 x: 
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Note 4. Some chuſe to ſubtract the place in the ſubtrahend 
when it exceeds that of the minuend, from the value of the higher 
denomination, and add the minuend to the difference. This is 
only a different order of proceeding, and gives the fame anſwer. 

Note 5. As cuſtom has eſtabliſhed the method of placing the 
ſubtrahend under the minuend, we follow it when there is no rea- 
ſon for doing otherwiſe ; but the minuend may be placed under 
the ſubtrahend with equal propriety ; and the learner ſhould be 
able to work it either way, with equal readineſs, as this laſt is 
ſometimes more convenient; of which inſtances will occur after- 
Ward. Es . OE HR | 
Note 6. The learner ſhould alſo acquire the habit, when two 
numbers are marked down, of placing ſuch a number under the 
leſſer, that, when added together, the ſum may be equal to the great- 
er. The operation is the ſame as ſubtraction, tho' conceived in a 
different manner, and is uſeful in balancing accompts, and on o- 
ther occaſions. | e Trans 


3 Examples For Practice in Sterling Money. 
L924 d K .. HAM 


846 12 3 1235 15 10 465 3 
1 AE: - ids te 
T. C. gr. ib. . C. gr. . F. e OF» | 
4 pk | 9H C 
F CCC ͤ es 1 Y 
VV: Apothecaries Weight 8 
3 3 9 gr- Ib. 3 3 0 Fr. 3 3 9 gr 
1 „„ 73 4 
„ .2.-.I8 6 G 8.2. 12 4 8-7 
5 5 Engliſh Land Meaſure. „„ 
A. R. P. Y. As R. P. Y. : FE &..: R. . T, 


12 3 18 30 19.21.38; 18-0 $2.10; 


... ͤ Alice 
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17 7½ 0-48.24} 11 0.3 $17 
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end | 
Troy Weight. 

"= WU. 02. dwt. gr. th. oz, dwt. gr. 1b. oz. dut. gr. 
r. 38 3 15 20 hn 
„„ „% Bron Jos Ss, 9 9 14 19 
rea- | Tb Era Jas ponoaed 
ider Li F Engl. 72 Dry Meaſure. Scots Dry Meaſure. 
1% CY de cee 8 
t is CCC . 
ter- I 7 7 6 n A 3 


6—— 


19. Before the Jearner WIRE" to arrange the Peng exer- 
the Nfiſes, we muſt acquaint him that it is often neceſſary to place the 
eat- 


ums in different columns, in order to exhibit a clear view of 

hat is required. For inſtance, if the values of ſeveral parcels of 
Woods are to be added, and each parcel conſiſts of ſeveral articles, 

hc particular articles ſhould be placed in an inner column, and 

e ſum of each parcel extended to the outer column, and the to- 

l added there. 


6 If any perfon be owing an accompt, and has made ſome NY 
* ayments, the payments muſt be placed in an inner column, and 
* eir ſum extended under that of the gar in the outer ee, 
d ſubtracted there. | 
. An example or two will make this plain. 
. ,30 Yards linenat2s. L. 3 
9 45 Ditto | d 8. 6%. Fo 3 3 4. 6 220 
85 120 Ib. Thread at a. ts 3 | 88 . 
40 Ditto at 3s. i EOs 
30 Ditto at 28. 6d. . „ 
Er. e — A. 
17 8 — [ 
"TY L. 46 2 6 
T 1993: 
© Jan, 15. Lent James Smith 1 80 
15 * Lent 1 du IEG ++ 
T g 
a0 Feb. 3. Received in part L. 63 
mr” | 5 Received oO WO i dna 
In gold L. 10 N 
In flyer 24% CIV Fo . 
E. | —— 23 10 Ts 
2 | — "er 10 
19 — W 
* | Balance dve n me 1 34 
roy r 


ec : | . The 


— «> a * — 


1 
19+ þ 
B18 
i4 
4 
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ö 
{th 
. 
14 
1 1 
[ ; 


— 
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0” 
— — 
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: - * 8 8 . * > 4 p N * — — hy " * 
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„ 
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The convenience of this arrangement is obvious. Scmetime; 
three, four, or more columns, are neceſſary. That upon the 
right hand is called the outer column, the next is called the inner 
or firſt inner, the next the ſecond inner; and ſo on. The columns 
| ſhould be of equal wideneſs, and the pence-place of one ſhould 
be as near to the pounds-place of the next as it can ſtand, with. 
out confuſion. When a ſum is extended, the figures ſhould be 
placed even with the line that is drawn under the inner co. 


45 E 
Exerciſes in Addition and Subtractin. 
I. Accompt of the Weight of 10 Hog ſheads Sugar. 
„„ bun, , .., rr WR Ee 
No. 1. 14, 3 256 Targ; vn 2 
pn 3 e eee vg 
3. 18 M l 07 
„„ TO” N INT 
* 4 
Go 1 in 
14 00 
9. 13 nk 
10. 13. 


= p 


1 
15 
17 
7 
11 
14 
19 
5 
3 


0 8890 += 


II. A merchant has in ready money L., 43: 12:9 go, 
value L. 756: 14:8; a ſhip, value L. 415. Debts due to him ai 
mount to L. 1236: 6 : 9. He owes Thomas Poole-L. 54: v : 7; 
John Tucker L. 712: 10:6; James Withers L. 141211 : 9; 
William Norris L. 386 319 : 3; David Webb L. 74: G . Re- 
enn 8 


III. A merchant buys a ſhip for L. 540, pays for rigging and 
repairs L. 96: 13: 4, for victualling L. 48 : 12: 6, for ſeamen: 
wages L. 19: 16: 4, and for inſurance: L. 45; the maſter te- 
ceives the following freights ; From Leith to Liſbon, L. 33: 8:50; 
from Liibon to Madeira, L. 48 : 15 : 9; from Madeira to Barbs. 
does, L. 35: 15: 73 from Barbadoes to London, L. 187 
and from London to Leith, as follows: From James Spence, 
IL. 36: 5 : 9; from Thomas Vernon, L. 11: 3:7; from William 
Hiſlop, L. 6: 12:0; from John Dunning, L. 12: 3:11. During 
the voyage the ſhipmaſter pays for repairs, L. 38 : 12:9; fat 
wages, L. 75: 18 : 43 for victualling, L. 26: 12:9; and thi 
ſhip is ſold at its return for L. 525. Required the gain or loſs? 


IV. A merchant became bankrupt. He owed James Darby pe! 
accompt L. 427 : 13: 9.3 John Peebles, per ditto, L. 716: 12: 3; 

F 7 n ' g 5 5 3 8 | . | "5 7p Robe 
9 


; - | 1 A "Y 


— 
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. 

me; Nobert Franklinz per ditto, L. 814: 179 James Beckwith 
the 219: 18 : 4; and the following bills: To Thomas Pemberton 
aer 300: 17 : 2, to Samuel French I. 512, to Alexander Newton 
mm 400, to David Boyle L. 1260; alſo, a bond to James Alcock 
,uld 2000. His effects were the following: Accompts, due him by 
th. illaam Coleman L. 42: 19 : 43 by Charles Hewit L. 15: 12: 6; 
de Charles Hood, L. 207 : 3: 3; by Thomas Chandler, 
5 416: 6:6; by Harris and Smith, L. 213: 6: 4. Bills, due 


John Philps L. 107; by William Baldwin L. 403: 2: 6; by 
mes Pemble J. 714: 3: 2; by William Roberts L. 100, where- 
paid L. 30; by Thomas Stone L. 48. A houſe, value L. 520. 
WW nother, value L. 416. Houſehold furniture, L. 119: 15: 5. 
Pools, L. 25: 10:3. And the following goods: Cloth, value 
. 176: 9 8.3 linens, which were ſold in 3 lots, for L. 92: 14: 6, 
. 72, and L. 58:3: 9. Six hds, Port wine, at L. 15 : 15 8. 
ach; 456 Ib. flax, at 1s. per Ib.; and ſundry other articles, to 
ee value of L. 98: 14 3. Required a ſtate of his affairs, diitin- 
Wuiſhing each kind of debt and property, and the deficiency, al- 


Wowing L. 40 for the expence of ſettling them? _ 

| hryſtie, 18 acres 3 roods, 16 poles, all arable; to David Mor- 

an, 32 a. 2 r. 27 p. 19 y. arable, and 35 a. fr. 7. p. 9 y. paſture; 
o James Worrel, 19 a. + f. 32 p. 18 y. arable, and 34 a. 10 p. 

a ſture; to Edward Booth, 32 a. 2 r. 36 p. 24 y. arable, and 14 a. 

004; WS p. 9. y paſture; to Charles Telfer, 27. a. 3 f. 23 p. 27 y. arable, 


v. A gentleman jets lands to the following tenants To Wi liam 


ma. nd 29 a. 3 r. 19 p. 18 y. paſture; to Robert Smith, 29 a. Ir. 
p. 12 . arable, and 30 a, 12 y. paſture; to James Selwyn, 
$9! oa. 2 r. 19 p. 22 . arable, and 15 a. paſture; to James Dobſon, 


Wi a. 3 r. 5 p. arable, and 2 r. paſture; to Henry Grove, 32 a. 
zrable, and 12 a. 2 r. paſture; to William Murray, 18 a. 2 r. 

30 p. arable ; and to William Bull, 3 r. 19 p. 14. y. arable, and 

4 a. 2 f. 3p. 7 y. paſture; LE 2 ante Ae Oe os 


men: His eſtate meaſutes 523 a. 2 r. 20 p. arable, and 315 a. 2z r. 
r 1-2 p. 20 y. paſture. Required how much land remained in his 
J % dwn hands? ; 2 PLN, | 

ar ba- e 


VI. A ſhip, burden 74 ton, was loaded with the following 
zoods : Eight hogſheads, No. 1—9 cwt. 3 qr. 15 Ib. No. 2— 


11:am BW ©. 2. 12 No. 4—12: 3. 4. No. 4—13-2+ 11. No. g—9. 3. 26. 
urig o. 6—1 1. 2. 19. No. 7—9. 3. 9. No. 8—14. 2. 17. dix 
fe ores, No. 1=t cwt. 3 qr. 3 lb. No. 2 1. 3. 9. No. 3—1. 
#5 21 25. No. '4—T. 2. 18. No. 5—1. 3. 4 No. 6—2 cut. 
$ 


Dixteen bales, qt. No. 1-3 cwt. 3 g. 9 lb. No. 2—2. 3. 17. No. 
B—4: 2: 16. No. 4—3. 1. 7. No. 5—3. 1. . No. 6-3. 2. 


2 : 3 3. 2. 16. No. 11—1. 3. 24. No. 121. 3. 9. No. 15— 
oben A 55 8 . Bs 
* 
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3. 3- 14. No. 14—3. 2. 4 No. 153: 1. 18. No. 16—4, 
2. 18, Alſo 18 harrels, weighing each 3 cwt. 1 qr. 10 lb. 30 
tons hemp, 5 tons 14 cwt. 3 q. 17 Ib. flax, and as muchb iron a; if 
exactly compleats the burden. Required the quantity of iron ? 


VII. A corn merchant had on hand co chalders victual. He 
bought at one time 42 ch. 12 b. 3 f.; at another time, 15 ch. 
6b 2f. He ſold at one time 15 ch. 3b. 2f.; at another, 8 ch. 
14 b. 3 f.; at another, 27 ch. 12 b. 2 f.; at another, 15 b. 1 f. 1p; 
at another, 0 b. 3 f. 3 p.; at another, + b. 3 f. 3 p.z after 
which, there remained in his granary, 53 ch. 14 b. 1 f. 3 p. Re- 
quired the inlake? = IgA | Cite FR 


VIII. A general went on a march with 7425 foot, and 300 
horſe. He left 520 foot at Fort A, 650 foot and 200 horſe at Fort 
B; he was then joined by a body of 214 foot and 50 horſe, and 
recruited in the country 84 foot: Next he left at Fort C 70a foot, 
and afterwards loſt in an engagement with the enemy 915 foot and i 
83 horſe ; by ſickneſs, 143 foot and 12 horſe ; and, by deſertion, 
119 foot and 17 horſe. He was then appointed to a ſervice which 
required 7000 foot and 600 horſe. How many mult be ſent to te- 
inforce him? and how many men had he at every period? 


IX. The diſtance from London to Barnet is 11 miles 12 poles 
2 yards; from thence to Hatfield, ꝙ m. 1 f. 2 p.; from thence to 
Stephenage, 12 m. 3 p. 2 y.; from thence to Bigilſwade, 14 m. 
1 f. 4 y.; from thence to Bugden, 16 m. 6 p.; from thence to 
Stilton, 14 m. 13 p.; from thence to Stamford, 14 m. 13 p. 5 y. 
from thence to Colſeworth, 14 m. 1 p. 34 y.; from thence to 
Grantham, 8 m. 1 f. 1 y.; from thence to Newark, 14 m. 2 p.; 
from thence to Tuxford, 13 m. 2y ; from thence to Duncaſter, 
24 m. 1 f. 7p.; from thence to Ferry-bridge, 15 m.; from 
thence to Vork, 22 m. 12 p. 1 y. Required the diſtance from 
London to York, and from each of theſe towns to each other 
Jer, f 1 e "yy. 


X. Required the age of the world at the time of the flood, from 
the 5th chapter of Geneſis, and the 6th verſe of the 7th chapter; 

alſo, the length of time from the flood to the call of Abraham, 
from 10th and following verſes of the x ith chapter, and 1ſt verſe 
of the 17th chapter; and, from thence till the departure of the 
Iſraelites from out of Egypt, from the 5th verſe. of the 21ſt chap- 
ter, 26th verſe of the 25th chapter, the gth verſe. of 47th the chap: 
ter of Geneſis, and 4oth verſe of the 12th chapter of Exodus. 


Kl. A pamphlet, publiſhed in 1568, by.Mr Greenville, give 
the following account of the national expente in time of hover: 
« . 5 | Navy, 


7 1 


6 
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Navy, L. 1500000; army, L. 1268 500; ordnance, L. 169600 z 
militia, L. 100, 00; American governments, L. 19200; Sene- 
Woambia, L. 5500; African committee, L. 13000; Foundling- 
Whoſpital, L. 20000; ſurveys in America, L. 1800. The funds al- 
otted to ſupply theſe are, the land-tax, at L. 1500000; malt-tax, 
. 7;0000 ; duty on Gum-Senega, L. 2000; American revenue, 
. 200,000 ; Iriſh revenue, L. 100,000 ; Aſian revenue, 

. 400,000 ; and the reſidue is to be made good from the finking 

fund. How much will it require? IP: . 

= XII. I carried to a fair L. 50%, and received there from James 

Hume, L. 35 : 14 : 2; from Alexander Law, L. 17: 9: 63 

from William Fleming, L. 90; from Samuel Hunter, L. 43; 

W and, from Alexander Clark, 12 8. 6 d. I paid the following 

aebts: To Andrew Hay, L. 43: 3: 9; to William Hill, 

L. 18 12: 6; to Paterſon and Leflie, L. 13: 3: 43 to A- 

lexander Grieve, L. 17: 5: 2; to John Berry, L. 19: 9:93 
to William Gardiner, L. 11 : 6 s.; to Thomas Aliſon, 8 8. 4 d. 
I bought for ready money linens, value L. 109: 3: 4; Oſna- 

burgs, L. 153: 98. yarn, L. 17: 4: 8; thread, L. 19: 13: 4. 

My expences came to L. 2: 15s. Required how much I ſhould 
bring home? 1 Ugh Irene 6 op oh 


XIII. Required a ſtate of the following debts due to William 
Falkner: A bond, by R. Boſwell L. 100, and intereſt L. 15 ; re- 
mains another by Thomas Rigg L. 450, whereof there is paid 
L. 150; another, by Frangis Dove L. 164, whereof there is paid 
L. 92, and intereſt due on it, L. 3: 5: 9: A bill on Nathaniel Cook 

I. 45: 13: 63 another on A. Wilkinſon L. 1 56, whereof paid 
L. 50; another on J. Greenhill L. 179, whereof paid, 3d May, 
L. 18, and, jth June, L. 32, and, 8th July, L. 16. Two others, 
on Thomas Nelthorp L. 45, and L. 9: 16 8. Accompts, due by 

James Neal, L. 36: 18 : 4; by William Fletcher, L. 17: 3:8; 
By Adam Stubbs, L. 12: 11: 11; by John Caſan, L. 14: 2: 9. 


XIV. A mercer has in ready money L. 17: 12: 9, and the 
following goods: Broad cloath, value, L. 128 : 13: 5; ſhal- 
loons, L. 12: 8: 9; thread, L. 1: 6: 7; buckram, L. 3: 12:8 
hardware, L. 26: 3:9; ſilk, L. 17: 11: 6; hatts, L. 12: 12:3: 
Alſo, a houſe and ſhop, value L. 105. James Hill owes him, per 
bond, L. 700, and David Gray, per ditto, L. 1500; William 
Innes, per accompt, L. 13: 3: 5; James Mowbray, per ditto, . 
L. 19 : 16: 4; David Grierſon, L. 18: 6 : 8; Henry Har- 
die, L. 9: 4: 3; David Gray, L. 7: O0: 5; Alexander 
M'Millan, 12 8. 9 d.; William M Dowal, 16 8. 4 d.; Thomas 
Paterſon, L. 3: 8: 5 ; Henry Walker, L. ; 12: 9; Charles 
Duncan, 158. 9 d. Tt Poet 3 oy ae 1 pov pM 
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He owes James Frazer, per bill, L. 616; D. Campbell, per 
ditto, L. 124, and intereſt L. 12 : 38.; Will. Hiſlop, per ditto, 


L. 205, whereof paid L. 50, and intereſt L. 8: 3 : 9; to Da- 


* 


vid Bruce, per ditto, L. 18; and the following accompts: To 
William Mitchel], L. 17: 12: 3; to Henry Thomſon, L. 14: 3:23 
to William Brown, L: 18 17:7; to Edward Bennet, L. 101 12:9; 


to Char. Duff, I. 16: 3: 5 to Will. Abercrombie, L. 14:9: 63 


to John Robertſon, L. 12; to Thoms Ramſay, 18 8. 6 d.; to 
Leighton and Chalmers, 1s. 4 d.; to the Bank of Scotland, 


J. 115: 3+ 9. Required his nett ſtock ? 


XV. Required the amount of the groſs tare, and nett weight 


of 7 hds. tobacco, qt. No. 1-7 cwt. 2 qr. tare, 2 g. 5 1h No. 


2—6 e. 3 q- tare, 3 q. 9 lb. No. 3—5 C. 3 . 4 lb. tare; 3 q: 
14 Ib. No. 4-8 c. 2 J. 16 lb. tare, 2 9. 3 lb. No 5-7 c. 


3 q. 14 lb. tare, 2 J. 7 1b. No. 6-3 c. 3 q. 4 lb. tare, 1 q 
10 Ib. No. 7—5 © 1 q- tare; 10, 6 lb. / 


XVI. A miniſter's ſtipend is paid by the heritors as follows | 
James Speers pays 3 bolls 3 firlots 1 peck 3 lippies oats, 2 bolls 


barley, and L. 3: 15 t 4; David Burns, 1 b. 2 f. oats, and 


L. 2: 7:8; Samuel Banantyne, 2f. oats, 1 b. 1 f. 1 p-. 1 l. 


barley, and 10 8. 6 d.; William Frazer, 4 b. 2 f. 21. oats, 3 b. 
barley, and L. 12: 25.3 Henry Monerief, i c. oats, and 1 gui- 


neaz Richard Murray, 1 b. oats; and 2 f. 2 p. barley ; Samuel 
French, 2 f. oats, 2 f. barley, and L. 5: 5 s.; Malcolm Ogilvie; 
5 b. barley; William Fiddes, 1 b. oats, and L. 2: 3 8. I homas 
Summerville, 2 b, oats, 2 f. 2 J. barley, and 138. 4 d.; James 
M*Leiſh, 1 b. barley, and 16 8. 8 d.; James Petrie, 2 b. oats, 


2 b. barley, and L. 25. Required a diſtinct aecompt of the 


XVII. Required a rental of William Irvine's eſtate, coiifiſting 
of the following farms: Weſtertown, poſſeſſed by James Milne; 
meaſuring 130 acres 3 roods 12 falls, rent 12 bolls 3 firlots 2 
pecks barley, 24 hens, 18 carriages, and L. 75. Eaſtertown, 


William Hunter, 124 a. 2 r. 20 f.; rent, 36 hens and L.66: 12: 3. 
Upper Mains, A. Lawſon, 78 a. r.; rent, 3 b. 3 f. 2p. 21 


barley, 42 hens, 6 carriages, and L. 31: 10 8. Nethermains, 


J. Brown, 122 a. 3 r. 13 f.; rent, 18 b. barley, 18 hens, 14 car- 
riages, and L. 86 : 13: 4. Hillfide, Thomas Gilchriſt, 174 


2. 2 r. 18 f. ; ren! 7 b. 2 f. barley, 30 bens, and L. 1035. 


Faughead, R. Bruce, 130 a.; rent, 3 b. 2 f. 2 p. barley, 26 


hens, and L. 70: 9: 2. Woodfide, Lawrence Burhet, 99 a: 
3 r. 20 f.; rent, 18 hens, 12 cartiages, and L. 53. Broomſield, 
Charles Todd, 156 a. 2 r. 12 f.; rent, 5 b. 1 f. barley, 20 hens, 


and L. 70. Marytown, D. Law, 148 a. 3 r. 7 f.; rent, 3 
„ | 9 9 55 8 8 | 1 21. 


bas 
1 
2 4 
8 
0 
8 
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er f. barley, 34 hens, and L. 62 : 12 5. Braepark, William Blair, 

to, 4a. 2 r. 15 f. rent, 18 hens, 18 carriages, and L. 5379. 

Da- andſide, J. Hill, 56 a. 1 t. 17 f.; rent, 5 bolls bear, 12 hens, 

To na Late 8 0 0 

0; WE XVII From the creation of the world till the departure of the _. 
0; WW(raclites from Egypt, was 2513 years; to the ſiege of Troy 307 

to 


E vears more; to tne building of Solomon's temple 180 years; to 
Homer's time 97 years; to the eſtabliſhment of the Spartan go- 


to the building of Rome 23 years; to the Jewiſh captivity 147 


ht BY years; return of the Jews 79 years; to the expulſion of the Kings 
Jo. from Rome 27 years; to the beginning of the Peloponneſian war 
q: 78 years; to the burning of Rome by the Gauls 41 years ; to the 

c- conqueſt of Perſia by Alexander 87 rears; to the firſt Punic War, 


60 years; to the deſtruction of Carthage 118 years; to the death 
od Julius Caefar 102 years; to the Chriſtian aera 44 years. Re- 
W quired the time from the creation to the Chriſtian acra- 


11s Bl XIX. William the Conqueror acquired the throne of England 
und on the 26th of December-4.066, and died 8th September 1087 z 

1 l. Wis fon and ſucceſſor, William II. ſurnamed Rufus, died 2d Au- 
b. guſt 1100, as did bis brother Henry I. 1oth December 11357 up- 
wh on which Stephen uſurped the throne, and held it till his death 
uel 25th October 1154. Heme grandſon of Henry I. died 6th 
ie; July 1189; his fon, Richard I. 6" April 1199 ; his brother, 
nas Jobn, granted the great charter ON 121, and died 18th 
nes ; October 1216; his ſon, Henry III. died 16th November 1272 1 
ats, 


poſed 7th June 1327 3 his ſon, Edward III. died 21ſt June 1377; 
his ſony Richard II. was depoſed 28th, September 1399 by the 


I 


ing Henry IV. and died 20th March 1413; his fon, Henty V. died 
ne; 3iſt Auguſt 1422 ; his ſon, Henry VI. was depoſed 5th March 
6 2 1461 by the Duke of York, afterwards Edward IV. who died gth 
vn, April 1482, leaving the throne to his young fon Edward V. but 
435 Richard III. his uncle, uſurped it 28th June 1483, and murdered 
2 |. his nephew, and was ſlain at the battle of Boſworth 22d Auguſt 
n3; Wi 2485 by the Dake of Richmond, who obtained the kingdom un- 
cal- der the name of Henry VII. upon which the contention between 
174 the houſes | of York and Lancaſter was ended; be died 22d. 
„ April 1509; his fon, Henry VII. died. 28th Jangary 1547; his 

20 Wi fon, Edward VI. ch. July 1553; his Gſter, Queen Mary, 15th. 
9 Vorember 1558 her filter, 7 Eliſabeth, 4th March 1603 3 
eld, upon which James I. King of Scotland acceded to the throne of 
. England, and died 27th March 1625, his fon, Charles I. was 
3 


f verument by Lycurgus 23 years; tb the firſt Olympiad t08 years 3 


his fon, Edward I, 7th July 1307; his ſon, Edward II. was de- 


Duke of Lancaſter, who aſſumed the crown under the name of 


k * 0 ey — . n . IF ow 25 - 
12 = . . Cans, Y - + 2 r . —— ER, Can ponds oY 
- - - 4 - 1% | - 2 8 * 
n 4 * = ” > an 1. A — oadttc's 2 £4 * 9 — 22 * 
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beheaded 3oth Januai y 64H; his fon, Charles II. was 3 
e 5 | 29th 


4 8 
1 
. 

y 
5 

1 

y 


— — x bs 
. CY 


= 
Fn 


15714. George I. Elector of Hanover, ſucceeded, and died 11th 


queror to the preſent, w gr. the time before paſſing the 
tion—and the acceſſion of the houſe of Hanover? 


from 1762 to 1966, inclufive, according to Mr Greenvil 
Ruſſia, during the ſame years, L. 627451, L. 801279, L. 920293, 
L. 503489, L. 594893, 
I. 493944, L. 476383, L. 371730, L. 420273, L. 374587 ; from 
Germany, : L. 516489, I. 108 810%, L. 606410, 10 
L. 633672. | 


L. 28351, L. 49003, L. 59078; be Ruſſia, L. 61509, L. 78901, 
L. 67952, L. 76170, L. 109990 ; to Spain, L. 139580, L. 1168672, 


to Germany, L. 2435106, L. 2272272, L. 2379315, L. 1869465, 


each year, and to each country; the balance of trade with each 


years. 


plied by 5, or 5 times 8, is 40. The given numbers (8 and 5) 
are called factors; the firſt (8) the multiplier; the ſecond (5) the 
_ multiplicend ; and the amount (49) the product Tr: 


24 ARITHME TIC. | PAR l. | 


29th May 1660, and died 6th February 1685 ; his brother, 
James II. abdicated the crown 23d December 1688, and Wil- 
liam III. Prince of Orange, was elected a who died 8th 
March 1702. Queen Anne, daughter to James II. died 1ſt Auguſt 


June 1727; his ſon, George II. died 25th October 1760, and 
was ſucceeded by George III. his preſent Majeſty. - Required the 
Jength of each reign, and the whole time from William the Con- 


great charter—the acceſſion of the houſe of Lancaſter—che battle 
of Boſworth——the acceſſion of the King of Scotland==the'revolu. 


o 


XX. The value of goods imported from Sweden for years, 
e, was 
L. 201160, L. 249540, L. 253280, L. 234452, L. 195499 ; from 


L. 967339, L. 684585; from Spain, L. 131279, L. 590506, 
L. 558002; from Portugal, L. 359127, 
L. 304056, L. 312974, L. 354307, L. 347806; from Holland, 


602624, 


@ 


The exports to Sweden during theſe years were, L. 17507, L. 20494, | 


L. 1318345, L. 1237551, L. 1078731; to Portugal, L. 908729, 
L. 727625, L. 1266998, L. 679037, L. 667101; to Holland, 
L. 210795), L. 1910240, L, 2040407, L. 2026772, L. 1602924; 


* 


L. 1811268. Required the amount of the exports and imports 


country for each year; the whole balance each year ; the whole 
balance with each country; and the general balance for all the 


| CHA P. IV. 85 
MULTIPLICATION. 


20. IN multiplication, two numbers are given, and it is requi - 
4 red to find how much the firſt amounts to, when reckoned 
as many times as there are units in the ſecond. Thus; 8, multi- 


KY 


= 


; : * « 
» „ 
* 


Laer. III. MUL. TIPLIC ATION. 25 
"TM This operation 1s nothing elſe than addition of the ſame 
Vil. oumber ſeveral times repeated. If we mark 8 five times under 
8th Wc ach other, and add them, the ſum is 40: But, as this kind of 
zuſt 5 addition is of frequent and extenſive uſe, in order to ſhorten the 
1h peration, we mark down the number only once, and conceive it 
155 o be repeated as often as there are units in the multiplier. 


"ny 21. For this purpoſe, the learner muſt be thoroughly acquainted 
the rith the following multtplication-table, which is compoſed by 
ttle {ding each digit twelve times. He ſhould not only commit it 
olu. ro memory, but ſatisfy himſelf of its truth, by adding the num 
bers, and not deſiſt, till he can recollect every product, when re- 
quired, without heſitation. „% EH j. 

ars, Twice "Thrice | 1 Four times | Five times | Six hae, ee 
= JJV 
e 107702078 14 
20 3: $53 oj3 [3 153 BY 3 a 
i *|4 [4 6] 4 2% 4 24] 4 28 
"5. 1.5. 131.5 W1:$. 331 6.2078 - 35 
4% ms 124 6 18 s 2307'S: 36 6 5 
524, 1G 28 7 35] Sh 42 7 49 
888 8 10.1:3. 24] 6. 3a] e ee 487 8-86 
oa % 16% 9 2371 9.36] 9 45 9 54! % 63 
017 io 2010 3010 4010 5010 60 10 70 
572, it 2211 3311 4411 gs fit 6611 77 
129, 12 2412 36|12 48|12 6012 7212 84 

24; Fight times | Nine times | Ten times | Eleven times | Twelve times 
65, „ien 10 1 is 11] 1 is 12 
orts 2 4-0 2 $634 42 3-2 "24- 
ach 3. r h Hifi ci :30- 
x ; 32 ! 20 1*24 + 41 4 4]-4, 5 
the 40 „ > 8 IRS 7 uo YE of A 

l 6 48 6 54 6 60 7 6 66 6_ 72 
„ AT. E345 nt. - 

8 Gs 923 B|s3 Bs 9 

» 229% 319 gorg gol'g 158 

io 8010 90% 10010 110109 120 
11 ii oof i1- ier ein., 132 

4 12 9612 10812 12012 13212 144 

nn 23 Cant ie? LA Boa EI ee ak 

ned 22, If both factors be under 12, the table exhibits the product 
Iti- at once, If the multiplier only be under 12, we begin at the unit- 
5 place, and multiply the figures in their order, carrying the tens 


the 


bis 


to the higher place, as in addition. 
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* N 
ä —B— — 


IH Crna ers 


waer from which if win: then adi the arodubl.. 


Part !. 
Example. 16859 multiplied by 4, or 76859 added 4 times. 

Ws 4 | . 
76859. 

16859 


397436 


* — . 


307436 


If the multiplier be 10, we annex a cypher to the multiplicand. 
If the multiplier be 106, we annex two cyphers ; and ſoon. The 
| reaſon is obvious, from the uſe of cyphers in notation. 


7 4 
"og 
"0 
FE 


i PR 2 es 


If the multiplier be 101 digit, with one or more cyphers | 
ti 


on the right hand, we mu 
Thus, if it be requi- 
then annex a 


ply by the figure, and annex an 
equal number of cyphers to the product.. 
red to multiply by 50, we firſt multiply by 5, affd 
cypher. It is the ſame thing as to add the multiplicand fifty 


times; and this might be done by writing the accompt at large, 


dividing the column into 10 parts of 5 lines, finding the ſum of 
aach part, and adding theſe ten ſums together. | 


If the multiplier conſiſt of ſeveral ſignificant figures, we multi 
ply ſeparately by each, and add the products. It is the ſame as if 


\ 


we divided a long aecompt of addition into parts correſponding to 
the figures of the multiplier. e 


5 Example. To multiply 7329 by 365. 
356456 = 5 times. 


439740 = 60 times. 
2198700 = 300 times. 


7329 


36645 4397⁴⁰ 


7329 7329 
60 is 


390 


2198700 | 


2675085 = 365 times. 


It is obvious that 5 times the multiplicand added to 60 times, 
and to 300 times, the fame muſt amount to the product required. 
In praCtice, we place the products at once under each other, and, 

as the cyphers ariſing from the higher places of the multiplier are 


loſt in t e addition, we omit them. Henee may be inferred the 
_Mbrbg 7h = 8 2 


va 23. Rule, Place the multiplier under the multiplicand, and mul 


 #iply the latter fucceſſtuely by the ſignificant figures of the former; 


placing the right-hand figure of each predutt under the figure of th 


F i q : &\ 
. 1 v3 4 > 
> , a ; ; 
. 1 * K * © 
. 7 . 
4 1 by 4 * 0 : 
. - % * - * ; 
ig | | 4 | all 
& ©, 41 „ — 4 4 £ . « 
. 4 * y * 1 
* 2 


and. 
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© 
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6 8 
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qui- 


ex a 


fifty ; 
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mes. 
mes. 
mes. 


imes, 
tired. 
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343710 


f Crap. IV. MULTIPLICATION. 


Examples. 


+5 20845 - 93956 
235 8 8704 


189230 375824 
113838 657692 
75692 753648 


——— 


2675085 817793024 


iſt, 74387 by 459 gths 24379 by 6842 
zd, 8307; by 7684 37048 by 3759 
3d, 74530 by 3256 nith, $6842 by 18642 
4th, 43867 by 69458 1 221593 by 91573 
th, 74568 by 76392 13th, 36898 by 98979 
6th, 84639 by 7695 n1ath, 46897 by 57987. 
Ith, 54972386 by 8574 8th, 576314298 by 57914 
8th, 65873925 by 7842 16th, 089215473 by 8623 


24. A number which cannot be produced by the multiplication 
of two others is called a prime number, as 3, 5, 7, 11, and ma- 
ny others. FW 4 1 5 

A number, which may be produced by the multiplication of 
two or more ſmaller ones, is called a compoſite number. For ex- 
ample, 27, which ariſes from the multiplication of 9 by 3; and 
theſe numbers (9 and 3) are called the component parts of 27. 


. Contraftions and Varieties in Multiplication. 


23. Firſt, If the multiplier be a compoſite number, we may 
multiply ſucceſſively by the component parts. 


Ex. 7638 by 45 or 5 times 9 9638 aft, 6492 by 72 
. 1 9 dd, 13739 by 56 
68742 4th, 73048 by 84 
. 36363 th, 166549 by 125 
JS%SC'ꝛi ono BT. ar BR? 

9 45 43719 th, 520813 by 53 


Becauſe the ſecand product is equal to five times the firſt, and 


the firſt is equal to nine times the multiplicand, it is obvious that 


the ſecond product muſt be five times nine, or forty-five ti TH 
| POUCT I & Nye times nine, or Torty-hve times as 
great a3 the multiplicand, . 


5 g 28 v n 
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5 may annex a cypher; and ſu 
number it compoſes. To multiply by 99, 999, or any number 
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26. Secondly, If the multiplier be 5, which is the half of 10 
we may annex a cypher and divide by 2. If it be 25, which is the 
fourth part of 100, we may annex two cyphers, and divide by ,, 
Mien contractions of the like kind will readily occur to th: 
earner. b | 


27- Thirdly, To multiply b 9, which is one leſs than 10, we ; 
pow the multiplicand from the 


of 9's, annex as many cyphers, and ſubtract the multiplicand, I 
The reaſon is obvious; and a like rule may be found, though 
the unit place be different From 93 which we leave the learner to 
diſcover. 5 : 


Ex. I. 7342 by 9 Ex. 2. 43728 by 999 "Y $64 by 99 


24d, 75 b by 9999 


73420 43728000 W * 999 
7342 43728 ath, 3486 by 9998 
— th, 5739 by 997 


66078 43684272 3 21589 wy: 995 


28. Fearhly, Sometimes a line of the product! is more eaſily 


| —— from a former line of the lame than ge ths mulripli 


Ex: 1. 1372 Ex. a. 1348. | 1ſt, 1537 by 63 ; 
84 36 2d, 1359 by 48 
234, . 1463 by 842 
5488 8088 4th, 7326 by 603 i 
„„ ˙· . © gel 60 by 284 
eee e e 6th, 735 by 93 
ee co EE et EInS: 3. 8p, His 


: In the firſt 8 inſtead of multiplying by 5, we ma mul: 
tiply 5488 by 2 : and, in the ſecond, inſtead we 9 by 


9 3» we "Way divide 8088 by 2. 


29. Fifthly, Sometimes the product of two or more Sun 
may be obtained at 8 from the product of a figure alread) 


_ found: | 
. Ex. 1. 14356 Ex. 2. 3462321 iſt, 3522 by 8460 | 


5 649, „„ 96484 4 2% 8635 by 192 64 
— e 3d, 7537 by 369 
114848 ; en! Ich, 5352 oy 1449] 
918784 e 1661914 th, 7638 by 8127} 


——. — 332382816 hou" 53854 * 753 
9392688 7th, 9332 by 6 
334058579364 50 1 


7 


1. AAr. 1V. MULTIPLICATION. "29 
f 10 f In the Second Example, we multiply firſt by 4; then, becauſe 


is the 0 2 times 4 is 48, we multiply the firſt line of the product by 12, 


by 4 Nattead of multiplyifg ſeparately by 8 and 4 ; laſtly, becauſe twice 
o ties is 96, we multiply the ſecond line of the product by 2, inſtead 


When we follow this method, we muſt be careful to place the 
ight-hand figure of each product under the right-hand-figure"of b 


. f multiplying ſeparately by 6 and 9. 


>, wei 


2 the bat part of the multiplier which it is derived from. KA 
mber f It would anſwer equally well in all caſes, to begin the work at 
cand, he higheſt place of the multiplier; and contraCtions are ſometimes 
ough MWobtained by following that order. r 
1er to 1 1 SES . 
. 3125 or 7125 Ex. 2. 32452 1ſt, 5364 by 856 
| h - "$0073 -- 26+ Tg20s by 740 
99 „VVV 
99 1875 18760 162260 4th, 53682 by 54535 
299 12500 131250 811300 th, 64378 by 954216 
98 6250 — 23433900 th, 36978 by 31545 


7th, 23286 by 61872 


97 1706163900 Sth, 42379 by 74284 


— —_ 2000250 
95 


2006250 , 


30. It is a matter of indifference which of the factors be uſed, 
Ws the multiplier; for 4 multiplied by 3, gives the ſame product as 
WT; multiplied by 4 ; and the like holds univerſally true. To illu- 
Wccate this, we may mark three rows of points, four. . . , 
in each row, placing the rows under each other; . . . <. 
and we ſhall alſo have four rows, containing three 


points each, if we reckon the rows downwards. 


eaſily 
tiphi- 


31. Multiplication is proven by repeating the operation, uſing 
the multiplier for the multiplicand, and the multiplicand for the 
multiplier. It may alſo be proven by diviſion, or by caſting out 


| the 9's; of which afterwards ;. and an accompt, wrought, b any 
rs contraction, may be proven by performing the operation at large, 


or by a different contraction. 


gure; 


| | 7 17 wt 
44 24422 | Cmpound "Multiplication. 
read} JJ. LA 


32. RLE. I. F the multiplier do not exceed 12, the operation 
i performed at once, e Hog the loweſt place, and carrying ace. 
3421100 cording to the value of the high! 5 og „ i 


—— 


7 lace. 1 4 VI © Þ 
309 VT 
x 449] 3 e Cut. qr. Ib. A. R. P. bb. oz. duut. 
ie 46:94; 02 258 cg 7 7 8 9 
rr. Richeſt ALE 


 _ 4@4BITANATIG:: | Pay 


xſt,L. 37 18 5+ by 9 gth, 15 cwt. 2 . 1) Ib. by if 
2d, , 118 12 11 by 12 Gth, 12 a. 1. 18 p. 20 . by Ml 
3d. 136 18 2 by 8 7th, 15 lb. 30z. 17 dwt. 19 gr. by 
Ath, 7634 12 7 by 7 Sth, 1a bolls, 3 f. 2. p. by 1 


Ii | 33. RuLE II. F the multiplier be a compoſite number, wh 
4 component parts do not exceed 12, multiply firſt by one of theſe part; 

#01136 Wi then multiply the product by the other. Proceed in the ſame mann 
1148 if there be more than two. YR OO TOY pe he Kev 


{hte y Examples. 

16, T. 1s 3 8 by 32=8x4 2d, L. 1) 3 8 by 7 
eee ee 
| 1. 485 17 4 = 32 times I. 257 7 — = 15 times 


| 1 ; 14 | hf 
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L. 1288 15 — — 75 time: 
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za, 1 13 3 12 by 27=9x3 4th, 3 
| 5 1 8 2.8 | | 31 — — — 
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45 14 — 


Note iſt, Although the component parts will anſwer in an 

onder, it is beſt, when it can be done, to take them in fuch ord 

as may clear off ſome of the lower places at the firſt multiplication, 
as is done in Ex. 2d, and 4th. | e 8 

Note 2d, The operation may be proved, by taking the compo 

nent parts in a different order, or dividing the multiplier in a di- 
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- ferent manner. v* 


1h, L. 52 3 9 by6 Gb, 13C-3q.131b. byd 
2d, 1753 12 2 by 54 th, 5lb. 33 5329487. by 2 
i 3d, 868 2 6 by 48 Stk, 5 acres 3 r. 2 f. 13 ells by 7 
bi Ah, 421 7 9 byz25s 9th, 5 chald. af. 3p. by % 

. 5th, 17 7 74 by 49 1oth, 5m, 3 f. 1) 5. 25: by i 
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oy . Rr III. V the multiplier be a prime number, multiply firſt 

957 te compoſite number next lower, then by the difference, and add 
1 o 


1 = 3; 17 9 by 67=64x3z Here, becauſe 8 times 8 is 


whi 8 $64= 8X8 64, we multiply twice by 8, 
part — — py which gives L. 2296 : 16 8. e- 
zann 287 2 — = 8 times. qual to 64 times the multipli- 
„ candz; then we find the amount 
— of 3 times the multiplicand, 
2296 16 — = 64 times. which is L. 107: 13: 3; and 
107 13 3 = Z times. it is evident that theſe added, 
5K 55 — — — amount to 67, the multipli- 
2404 „9 3 = 67 times. cand. 7 
mes L. 135 2 by 57 th, 15cwt.3q.91b. by 67 
ty 732 5 oy 34 


2 2 3 by 82 qgth, 1 Ib. 8 02. 7 dr. aver. by 26 
Wh, 299 15 9+ by 75 10th, 3 yards, 1 f. 7in. by 33 
| 35. RuLE IV. If there be @ compoſite number a little above the 
/tiplier, we may multiply by that number, and by the difference, 
rd /ubtratft the ſecond product from the fil. 


7 
i 738 3 9+ by 67 8th, t bol 
9 


5 4 17 4 a 5 by 1e of Here we multiply by 12 
12 108= gxia and p, the component parts 
„ „kf 168, and obtain a pro- 


206 13z duct of L. 1860: 68. e- 
e 13 qual to 108 times the mul- 

— mtiplicand; and, as this is 

wa 1889 17 — = 108 times twice oftener than was re- 


ge 34 8 10 =, 2 times quired, we ſubtract the 
1 orde Wh 


cation, 


- 


„ e 
iſt, L. 73 15 8 by 83z 4th, 17 C. 1 f. 1 lb. by 62 
2d, 654 3 382 by 79 th, 10 acres, 2 r. 15 f. 18 e. by 94 


| a dif 


dy 1 36. RuLE V. If the multiplier be large, multiply by 10, and multi- 
by 71 ply the product again by 10 ; 17 which means you obtain an hundred 
by 6 e the given number. I the multiplier exceed 1000, multiply by 
by i io again; and continue it farther if the multiplier require it; then 


multiply the given number by the unit-place of the multiplier'; the 
Place; and fo on. Add the produtts thus obtained together. 
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. "2 by 83 * 2 


7th, 12 acres, 3 r. 25 p. by 85 . 


— — multiplicand doubled, and 
1828 8 2 = 106 times the remainder is the num- 


777 dp-0h=— 0th," CY Se bf $3 


rſt product by the ten-place, the ſecond product by the hundred- 


Exam- 


1 — out the number of articles to be added, it is always an ab- 


3 | ARITHMETIC, Parrl 
| Example, L. 34 8 24 by 3465 | 3 
\ F 27 by 5 L 172 1 =S times * 
f | 1 Be WS ow „% e's 7 ſton 
iotimesL. 344 2 1 by6= 2064 12 6 = 60 times or 
| 76 0 RAINS p 
| 3 100 times L. 3441 — 10 byq= 13764 3 4 = 400 times TY 
| SJ; 37 5 4 _ gy 10 5 : | 6 | 5 
| ;  Toootimes L. 34410 8 4 by 3 = 103231 5 * = 3000 times 11 
| 1. 119292 1 104= 3465; times e 
| iſt, L. 1762 3 9 by 728 Gth, 3 qr. 181b. averd. by 786; 


2d, 173 6 8 by 4572. 7th, 3 a. 36 f. 21 e. by 342134 
3d, 132 5 83 by 37892 8th, 3 dwt. 5 gr. Troy by 5555 
4th, 412 12 7 by 64137 9th, 2 cwt. 1 qr. 3 Ib. by 3742 
gth, 12 3 8 by 21469 1oth, 7 feet 3 inches by 1689) 


37- The uſe of multiplication is to compute the amount of any 
number of equal articles, either in reſpect of meaſure, weight, va- 
lue, or any other confideration. 'The multiplicand exprefles how 
much is to be reckoned for each article; and the multiplier ex- 
preſſes how many times that is to be reckoned. - As the multiplier 


the quantity in each parcel, by the number whoſe amount is re- 
quired. MEE Tr a Fo fo OY 
2d, To find the value of any number of articles, multiply the 


number of days, months, or years. 


Car. IL. MULTIPLICATION. 33 


«th, To find the meaſure of a rectangular ſurface ; multiply the 
length by the breadth. To illuſtrate this, we may conceive a 
floor paved with ſtones, each a foot ſquare, there will be as many 
ſtones in each row as there are feet in length, and as many rows 
as there are feet in breadth, | FS s Te 

6th, To find the meaſure of a rectangular ſolid : Multiply the 
ſuperficial meaſure of the baſe, or foundation, by the heighth. If 
we ſuppoſe a wall built of ſtones, meaſuring each a ſolid foot, it 
is obvious that the whole number of ſtones is found, by multiply- 
ing the number in each flat by the number of flats. Dine, 

7th, To find how many of any lower denomination are con- 
tained in a given number of a higher: Multiply by the value of 
the higher: It is obvious that any number of pounds contain 
twenty times as many ſhillings ; and the like in other caſes. 


36. This computation, for changing any ſum of money, 
weight, or meaſure, into a different kind, is called REDUCTION. 
When the given quantity is expreſſed in different denominations, 
we reduce the higheſt to the next lower, and add thereto the given 
number of that denomination ; and proceed in like manner till we 
have reduced it to the loweſt denomination. a 


| Example. To redute L. 46 : 13 : 84 to farthings. 


p OE OTA „„ 
DS... 3 : „Or thus: 

920 ſhillings in L. 46 IL 46-13. 92 
ES 8 a e Ea | | 20 | 
933 ſhillings in L. 46 1232 933 » 

A 22 

uy 11196 pence in L. 46 13 11204 

F e 
44816 farthings in L. 46 13 8 


19 farthings in L. 46 13 | 84 


It is eaſy to take in or add the higher denomination at the 
ame time we multiply the lower. | Es TP | 
FF 37. Que. 


2 — — — — — 
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37. Queſtions for — 


1. bow many balls in 18 boxes, Seb each 365 ? 
2. How many men in an army drawn up in 3 lines, 5 ranks in 


cach line, and 999 men in each rank? 


How many grains wheat in a field drilled in 243 rows, each 
74 5 feet long, 3 ſtocks in each foot, 5 ears from each ſtock, and 
17 grains from each ear? 

4. How much will grow on 425 acres, ſuppoſing 2 crops, the 
firſt 212 ſtones, and the ſecond 70 ſtones per acre, diſtinguiſhing 
the crops? 

5. How many balls muſt be provided for a fleet conſiſting of 6 


| ſhips of 74 guns, s of 50 guns, 2 of 26 guns, and 5 of 24 guns, 


to ſupply them with 99 rounds of ſhot? 
6. What is the value of 8 pieces cloth, at L. 3511778 per piece? 
g > Of 48 bolls what at 16 ſh. 8 d. per ' boll ? 
Of 72 bags cotton, at L. 17 : L4 8 per s: 
9 ——Of 34 pieces ſilk, at L. 9 : 18 : 8 per piece ? 
10. 3 209 cattle, at L. 4: 132 each! 7 
Of 23 hds wine, at E. Is: 14: 9 per hd? 
Of 758 qrs. barley, at L. 1: Zi 5 per qr.; 
13. — 1385 ſtone flax, at 13 8. 9 d. per ſtone? 
14. What is the weight of 27 hds. wg. 13 ct. 2 f. 24 lb. ooh? 


I'5. ——— Of 22 nds. wg. 13 cwt. 3 q. 4 lb. each? 
16. ——Of 365 hds. wg. 14 cwt. 24. 19 Ib. each 
he Of 3456 hds. wg. 14 cwt. 3 q. 22 lb? 
18. Of 437 hds. wg. 3 cwt. 2 15 10 lb.? 


19. W bat is the groſs tare and nett weight of 12 hds. weis 

ing each 5 cwt. 2 qr. 15 Ib. tare 1 gr. 12 lb. 5 

20. What is the weight of 1250 guineas, at 5 dwt. 6 gr. each 

21. —Of 6 bolls victual, at 8 "Ib. 12 oz, averd. per peck ? 

22. How much ditching will a man make in 36 days, at tl 

rate of 2 poles 1 yard 2 feet ꝙ inches per day? 

23. If the inhabitants of a village conſume 1 boll a firlot 

* 2 lippies in a day, how much will they conſume in a year! 


4. If the intereſt of the national debt be 2 ſh. 10 d. each f. 


e of time, how much does it amcunt to in a year? 
235. How my 9 feet in an area 115 feet long, and 14 
broad £ 

26. How many ſquare feet in the floor, walls, and roof of 
room 16 feet long, 14 broad, and 11 high ? 

27. How many ſolid feet within the ſame room? 

28+ How many ſolid feet in a block marble 5 feet long 
bined, and 2 thick is | FFF 


CHA 


30 


bott!“ 
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29. How many ſtaves in 368 barrels of 25 ſtaves each 1 

30. How many bottles wine from 15 pipes running 53 doz. 7 
bottles each ? 

31. How many 27 7 0 will be caught by 12 fiſhing boats, each 
employing 5 nets for 24 days, drawing 17 times a day, and catch- 
ing, at an average, 25 herrings each draught ? 

32. How many ſeeds will be produced from one plant, which 
bears 15 ſtalks, each ſtalk 12 flowers, and each flower 48 ſeeds ? 

33. How many letters in a book of 7 volumes, each volume 328 
pages, each page 34 lines, and each line 36 letters? 

34. What is the value of 9 hogſheads wine, at L. 25 21: 9? 
Of 3 ditto, at L. 27: 4:7? 

36. —— —Of 12 acres ground, at L. 25 : 3: 9? 

-Of 36 bolls wheat, at 17 8. 6 d.? 

33, — Of 72 yards cloth, at 19 8. 4 d.? 

Of 17 bales wool, at L.4:18:9? 

Of 625 cattle, at 1. 3:12:42 

41.0 63 tons, at L. 15: 12 16! ? 

42. ns 148 yards cloth, at L.r:1:6!- 
Of 4768 ditto, at 138. 9 4. ? 

Of 28735 qrs. victual, at IL. 1: 13: 47? 

45. — 2758 yards linen, at 4 8. 61 d.? 

46. What is the weight of 7 hds. at 3 ct. 2 g. 12 lb. each ? 


47. Of 4 ditto, at 4 cwt. 3 qr. 22 lb.? 
48. Of 24 ditto, at 7 cwt. 2 q. 2 lb.? 
49. Of 29 ditto, at 5 ewt. 19 q. 14 1b. ? 


50. — [+ 37 ditto, at 9 cwt. 3 q. 3 lb.? 

Of 119 ditto, at 3 ewt. 2 q. 15 1b-? 

4 — 17 qrs. yictual, at 2 ct. 3 q. 2 lb. ? 
Of 444 bars iron, at 19 1b.) 

54. How much victual will 36 men threſh in 45 days, at 5 
buſhels 3 gallons each man per day? 5 
55. How much ground will 7 yoke of oxen n plow in 38 days, at 
rood x4 perches each yoke per daß? | 
56. How many ſquare yards f in an area 380 yards Jong, and 250 

broad ? 

57. How many ſolid feet in a pile tones the baſe of which mea- 

ures 648 feet, and its height 15 feet? 
58. bh the value of a N 6 yards long, 1 5 broad, at 

58. Ks ard? :-:: 


ow many | ond feet i in a piece wood 12 feet + long, 3 broad, 
Vi 2 thick 7 5 78 


9 60. How mock corn will ww * at 3 bolls 5 pecks 
per acre? and what is the value at 15 8. per al"! and the weight 
* Cw. 2 * 12 lb. 2 boll? 

61. What 


yards? | 


177. How many pence in L. 45783 TX FS." 
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61. What is the pay of 8 companies of 75 men i each for) 3 
months, at 8 8. 6 d. each man per month? | follc 
62. What is the value of an area 18 yards long, and 15 broad, Mof e 


at 7 8. 9 d. per ſquare yard : 7 


63. What is the value of 13 boxes ene wt. a 18 lb. at 


044. per Ib.? 1 BY 


64. If a man threſh four threaves viqual in a day, and each 4 
threave yield 5 pecks, and each peck weigh 8 lb. what My 48 


and weight will 15 men reſh. in 45 days? 960 


J 65. How many pence in L. 1858: 17: 42 | 

66. How many farthings in L. 379: 12 : 93? 

67. How many in L. 5706384: 5: 55 

68. How many in L. 743265: 19: of 

69. How many lb. in 14 tons 16 cwt. 2 qr. 25 lb.? 

70. How many Ib. in 37 tons, 2 cwt. 1 fr. 17 Ib.? 

71. How many grains in 3 Ib. 6 02. 14 dwt. 16 gr. 7 

72. How many grains in 6 Ib. J 3 33 29 18 gr.? 

73. How many ells in 18 Scots acres 3 roods 12 falls 22 ells ? 39 

74. How many yards in 15 Engliſh acres 2 rods - 18 polls 30 

ma: 

ti 


75. How many pounds Scots * in L. 479027 : 8:4 Sterling ? 
e 


76. How many mern Scots 1 in L. 525 Sterling?! 


78. How many farthings i in L. 9999 : 19: 
79. How many grains in L. 14 Ib. 7 oz. 13 LS 18 gr? 
80. How many in 23 lb. 113 73 29 3 er.! 1 wth 
81. How many gallons in 13 ꝙrs. 2 buſhels ? 
82. How many inches in 3 miles 4 furlongs 2 poles 3 yards ? 
83. How many drams in 3 cwt. 2 qr. 12 Ib. 7 oz. 5 d. averd.! 
84. How many lippies in 5 chalders 3 bolls 2 pecks ? 
85. How many ſeconds in 365 days 5 hours 48 minutes ? 
86. How many pints in 37 quarters 5 buſhels ? 
87. How many pounds Scots in L. 174: 3:4 Sterling? 
89. How many merks Scots in L. 1572 Sterling 5 
89. How many ſixpences in 125 guineas? | 
90. How many ells in 15 Scots acres 3 roods 12 falls 3 5 
91. How many oz. in 3 cwt. 2 qr. 19 Ib. aver. ? 95 
9 How "Our 82 in 12 Ib. 9 02. 3 dwt. * 


 -* There are 12 pounds Scots, and 13 merks Scots, in a pound Sterling, } 
„ eee „„ wh 


eve 


2 38. For 


CAP. V. 


38. For further practice, the learner may compoſe tables in the 
following form from thoſe given in g 13. for exhibiting the number 
of each lower denomination contained in one of the higher. 


Sterling-money. | Averdupois PUT 
Far. d. OZ. | PD 
. 060 5-10 ks, 
o · Gp PR C 
960 = 240 = 20 = 1 170% =-.413 t Ton. 
= 80 = 20 = 1 


- 35840 = 2240 
G H A F. v. 
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39. IN diviſion, two numbers are given; and it is required to 


find how often the former contains the latter. Thus, it 
may be aſked how often 21 contains 7, and the anſwer is exactly 
3 times. The former given number (21) is called the Drv1- 


DEND ; the latter (3) the Divisor; and the number required 


(3) the QuoT1ENT. It frequently happens that the diviſion can- 


not be compleated exactly without fractions. Thus, it may be 
alked, how often 8 is contained in 19 ? the anſwer is twice, and a 


remainder of 3. 


40. This operation conſiſts in ſubtracting the diviſor from the 


dividend, and again from the remainder, as often ag it can be 
done, and reckoning the number of ſubtractions; as 


AF: OP RS 
7 firſt ſubtration 8 firſt ſubtraction 
7 ſecond ſubtraction 8 ſecond ſubtraction 


FV 55 remainder. 
1 third ſubtraction. | a 


4 
— 
* 


As this operation, performed at large, would be very tedious, 


when the quotient is a high number, it is proper to ſhorten it 
eyery convenient method; and, for this purpoſe, we may multi- 


: ply 


DIVISION. 37 


— r 


alſo the quotient. For example, 
what is the greateſt multi plier for 7, that does not give a product 


35 ARITHMETIC Far! 


ply the diviſor by any number whoſe product is not greater than 
the dividend, and fo ſubtract it twice or thrice, or oftener, at the 


ſame time. The beſt way is to multiply it by the greateſt num- 


ber, that does not raiſe the 1 high, and that number is 
divide 45 by 7, we inquire 


above 45; and we ſhall find that it is 6; and 6 times 7 is 42, 
which, fubſtraCted from 45, leaves a remainder of 3. Therefore 
may be ſubtracted 6 times from 45 ; or, which is the ſame thing, 


45, divided by 7, gives a quotient of 6, and a remainder of 3. 


If the diviſor do not exceed 12, we readily find the higheſt 


multiplier that can be uſed from the multiplication table. If it 


exceed 12, we may try any multiplier that we think will anfwer. 


If the product be greater than the dividend, the multiplier is too 


great; and, if the remainder, after the product is ſubtracted from 


| the dividend, be greater than the diviſor, the multiplier is too 
ſmall. In either of theſe caſes, we muſt try another. But the 


attentive learner, after ſome practice, will generally hit on the 
right multiplier at firſt, VVV 
If the diviſor be contained oftener than ten times in the divi- 
dend, the operation requires as many ſteps as there are figures in 
the quotient. For inſtance, if the quotient be greater than 100, 
but leſs than 1000, it requires 3 ſteps. We firſt inquire how many 


| Hundred times the diviſor is contained in the dividend, and ſub- 


tract the amount of theſe hundreds. Then we inquire how often 


it is contained ten times in the remainder, and ſubtract the a- 


mount of theſe tens, Laſtly, we inquire how many fingle times 
it is contained in the remainder. 'The method of proceeding will 


Jo divide 5936 by 8. 


From 5936 % 
Takes 3600 = 700 times 8 
„ 336 N : 
From which take 320 = 40 times 8 


From which take 16 = 2 times 6 


97432 times 8 in all. 


I: is obvious that, ag often as 8 is contained in 3e, ſo man 
hundred times it will be contained in 3990, or in 5936 3 and, 38 
often as it is contained in 33, ſo many ten times is will be contained 


mn 


an 
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39 
in 330, or in 336; and thus the higher places of the quotient 
will be obtained with equal eaſe as the lower. The operation 
might be performed by ſubtracting 8 continually from the divi- 
dend, which will lead to the ſame coneluſion by a very tedious 
proceſs. After 700 ſubtractions, the remainder would be 336; af- 
ter 40 more, it would be 16; and, after 2 more, the dividend. 
would be entirely exhauſted. In practice, we omit the cyphers, 
and proceed by the following F 


41. RuLE. iſt, Aſſume as many figures on the left hand 'of the 
multiplier as contain the diviſor once or oftener ; find how many 
times they contain it ; and place the anſwer as the higheſt figure of 
%% AA 3 ot 7 A; 

2d, Multiply the diviſor by the figure you have found, and plate 
the product under the part of the dividend fram which it is ob- 


1 


tained. : Ss | 

34, Subtract the product from the figures above it. 

4th, Bring down the next figure of the dividend to the remainder, 
and divide the number it makes up, as before. 0 


Examples. | 


if. 945835 742 2d. 63)30114(478 3d. 365)074932(26714% 


EO > |. MI 
V 
32 : 441 | 2190 
8 ꝓ—T 
16 5oa On) | os 
5 8 382 
| PEO 4 : 
. Remainder 17 


— The numbers which we divide, as 59, 33, and 16, in the firſt 
example, are called dividu als. 

It is uſual to mark a point under the .figures of the dividend, as 

ex: are brought down, to prevent miſtakes g 
I there be a remainder, the diviſion is compleated by a vulgar 
fraction, whoſe numerator is the remainder, and its denominator 

the diviſor. Thus, in Ex. 3. the quotient is 2671, and temainder 

373 and the quotient compleated j9-2671 9p 


2 N G 9 
| 1 
1 a 3 
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ft, 589424 by 394 ih, 975402 by 1338 
2d, 74879 by 563 8th, 8649684 by 873 
3d, .- 832551 by 97 oth, 8359401 by 8657 
4th, 378315 by 35 roth, 54321684 by 610356 
| 5th, 759842 by 373 11th, 6753412 by 6634 
6th 97990594 by 648" 12th, 73954275 7 7og 


| 42. A number which divides 5 without a remainder is 
ſaid to meaſure it; and the ſeveral numbers which meaſure ano- 


ther, are called its aliquot parts. Thus, 2, 4, 6, 8, and 12, are 


aliquot parts of 24. As it is often uſeful to diſcover numbers 


which meaſure others, we may obſerve, 


1ſt, Every number ending with an even figure, that is, with 


2, 4, 6, 8, or o, is meaſured by 2. 


2d, Every number ending with 5, or o, is meaſured by 8. 
3d, Every number. whole figures, when added, amount to an 


even number of 3's or g's, is meaſured by 3 or 9 reſpeAtively. 


contraction. and Varieties in » Diviſ on. 


43. Firſt, When the diviſor ae not exceed I 2, the de com- 


| putation may be performed without ſetting down any figures e ex· 


cept the quotient. 
Ex.  Nag868(5124 or 735868 
| Oo is Me 5124 


44. 8. When the N is a a compoſite 3 and 
one of the component parts alſo meaſures the dividend, we may 
divide coma by the component porch 


Er. wh 301 14 by 63. Ex. 2d. 975 by 105=5X7X3- 


930 tx 5)975 1h, Nba by 72 

„ 3) 193 2d, 9375 by 45 
Quatiene 478 7 65 3d, 1762 by 48 
| | Quotient 9 4th, 3699 by 81 

th, 1071 by 126 


This * Ce be alſo uſed, choke the component parts 


of the diviſor do not meaſure the dividend; but the learner will 


not underſtand how to manage the remainder till he be en 


25 with tile doctrine of vulgar 1 | 


45. "Thirdly, When there are 2 unsre to the diviſor, cut 


| * off, and cut off an equal number of figures from the divi- 
3 dend; 3 annex theſe figures th the remainder. 1 


Ex: 


ao" 


* 
18 


Cnae. V D IVI Ss IO x. + 


Ex. To divide 378643 by 5200. 


$2100)3786143(12444% iſt; 37968 by 460 
3064 1 2d, 45397 by 2800 
— 4, 73825 by 9000 
146 Ath, 86295 by 7300 
104 | | * 
. CCC 5 
The reaſon will appear, by performing the operation at large, 
and comparing the ſteps. | - V 
To divide by 10; 100, 1000, or the like. Cut off as many fi- 
zures on the right hand of the dividend as there are cyphers in the 
liviſor. The figures which remain on the left hand compoſe the 


% 


* 


quotient, and the figures cut off compoſe the remainder. 


47. Fourthly, When the diviſor conſiſts of ſeveral figures 
re may try them ſepatately, by inquiring how often the firſt 
ieure of the diviſor is contained in the firſt figure of the 
widend, and then confidering whether the ſecond and fol- 
owing figures of the diviſor be contained as often in the corre- 


red. If not, we muſt begin again, and make trial of a lower 
number: When the remainder is 9, or upwards, we may be ſure 
he diviſion will hold through the lower plates, and it is unneceſſa- 
ry to continue the trial further. Though we prefer the method 
laid down in & 40, we ſhall illuſtrate this way on Ex. 3. that 
the learner may follow it if he chuſes. DO pn 
In order to diſcover how often 365 is contained in the firſt divi- 
dual 974, we enquire how often 3 is contained in 9, anſwer 
3 times; then we try if 6 be likewiſe contained 3 times in 73 
and, fince it is not, we infer that 36 is not contained 3 times in 
97 : So we mult next try if it be contained twice. 3 is contained 
twice in 9, and 3 over, which we prefix to the 7, and inquire 
if 6 be contained twice in 37. We find that it is, and that the 
remainder is more than 9. Hence we infer that 365 is contained 
twice in 974, and place down 2 as the firit figure of the quo- 
For the ſecond dividual 2449, we ſay, 3 out of 24 may be got 
times z but 6 cannot be got 8 times in 4 nor, conſequently, 
36, 8 times in 444. We nent try if it can be got 7 times. 3 is 
got 7 times in 24, and 3 over ; but 6 18 1 7 times in 34 3 nor. 
conſequently, 36 ſeven times in 244 We next try if it can be 
dot 6 times. 3 is got 6 times in 24, and 6 over; and & is got 
6 times in 64, and the remainder is more than 9: Therefore 365+ 
Is got 6 times in 2449, and 6 is the ſeeond figure of the quo» 
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ponding ones of the dividend, with the remainder (if any) pre- 


bf Nt 


3 ITS. yore 
40 7. oi 3 
— —— - > r 
——— . — ———7 . on & 
* - 


oa 4 
——w— _— > 


" * M a 5 
2 a, — 3 
2 K ů— U — ( — ———522 — ðʒ'ᷣꝗ 2 


2 


42 KA IT HMI FIT... Paget 
For the third dividual 2593, we ſay, 3 out of 25 may be got} 
times, and 1 over; but 6 cannot be got 8 times in 19; and there. 
fore 36 cannot be got 8 times in 259; ſo we try if it can be got; 
times. 3 out of 25, 7 times, and 4 over; 6 out of 49, 7 times, 
and 7 over; and 5 out of 73 is got 7 times, and oftener : There. 
fore 365 is contained 9 times in 2593, and 7 is the third figure 0 
the quotient. : : | +> a 5 

L.aaſtly, It is evident that 365 can only be got once in the fourt) 
dividual 381; and therefore 1 is the fourth figure of the quo. 
tient. 'x RECAPS v0 aeohe Mn tte wt 


48. Fifthly, We may make a table of the produQts of the diri. 
for, multiplied by the 9 digits, in order to diſcover more readih | 
how often it is contained in each dividual. This is convenient 
when the dividend is very long, or, when it is required to divide 
frequently by the ſame diviſos. RE ea 
73 by z= 146 73)53872694(737982 ._ 
ng 219 Wi e ty; J 
G »⁰ , mf e ve 
8307 Gt 04 IQ or nno-wnct 
SID vt 99 ART 304 5; 47 
9% } ©- ny 
= 657 8 
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U 4 3 . _ . 7 3 
| n . 
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40. Sixtlily, To divide by 9, 99, 999, or any number of 9! 
tranſcribe ' under the dividend part of the ſame, ſhifting the 
higheſt figure as many places to the right hand as there are 93 
in the diviſor. 'Tranſcribe it again, with the like change of place, a 
often as the length of the dividend admits ; add theſe together 
and cut off as many figures from the right hand of the ſum. as there 
are 9's in the Uivifor. The figures which remain on the left han 
compoſe the quotient, and thoſe cut off the remainde. 


* 


„„ LF $3.1.) i , 
w 4 N e 8 FS — * l 
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0 4 7 
0 4 44 
ow * ; : #, 


If there he any carriage to the unit-place of the quotient, add 
che number carried likewiſe to the remainder, as in Ex. 2. ; and, 
eHif the figures cut off be all 9 * add 1 to the quotient, and there 1 12 

ng remainder. 


Ex. U. 999324123, Ex: 2d 991547925 
. e 2941 : Sr Vir N75 
„ oe: 0 830% 
0 nent 3273 a rem. 26. 6 
| [2 Quotient 5353-58 rem. 
h Ex. jd. 9990476523 iſt, 99) 67403 
nt | YR 470 : 24, 990) 23348 
A ra. by 255 e 

| 9 000% Nele is + 9999)5278376 

$2 of £ 


** 


Quotient 47 7 0 
To explain the reaſon of this, we wut recolleft that, whatever 


number of hundreds any dividend contains, it contains an equal 


number of 99's, together with an equal number of units. In 


5 I. the dividend contains 3241 hundreds, and a remainder of 

It therefore contains 3241 times 99, and alſo 3241, beſides 
1 remainder already mentioned: Again, 3241 contains 32 hun- 
dreds, and a remainder of 51 ; it therefore contains 32 ninety- 


nines, and alſo 32, beſides the remainder of 41. Conſequently, 


the dividend contains 99, altogether, 3241 times, and 32-times, 
that is 3273 times, and the remainder conſiſts of 23, 41, and 32, 


added, which makes 96. We ſhall leave the reaſons for worRng 


the 2d and 3d Wege e the learner's | conſideration, 


50. As multiplication ſupplies the place of frequent additions, 


and diviſion of frequent ſubtractions, they are only repetitions | 


and contraCtions of the imple rules, and, when compared toge- 


by multiplication are reduced by diviſion to the parts from which 


many ſubtractions are neceſſaty to exhauſt it, It follows that the 
product, divided by the multiplicand, will quote the multiplier; 
and, becauſe either factor. aay be aſſumed for the multiplicand, 


, fellows, . chat e eee is 8 to the product of the 


Craps V. D r ee e a 


ther, their tendency is exactly oppoſite. As numbers, increaſed 
by addition, are diminifhed and brought back to their original 
quantity by ſubtraction z in like manner, numbers compounded | 


they were compounded, The multiplier ſhows how many additions. 
are neceſſary to produce the number; and the quotient ſhows how 


therefore the product, divided by either factor, quotes the other. 1 


Ae 
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and there is no remainder, 


vidend (after ſubtracting the remainder, if any,) by the quotjent. 


72) 465 12 8 (6 9g 4 22) 345 1 8 (15 2 21 


plained in 4. M 


8 ARITHMETIC, Pant, 
diviſor and quotient multiplied together; and hence theſe opera. 
tions mutually prove each other. , 29 
51. To prove multiplication. Divide the product by either fac. 
tor. If the operation be right, the quotient is the other factor, 
To prove diviſion. Multiply the diviſor and quotient together; 
to the product add the remainder, if any; and, if the operation 
be right, it makes up the dividend. ' Otherwiſe, divide the di- 


If the operation be right, it will quote the diviſor. The reaſon of 
all thefe rules may be collected from the laſt paragraph. 

1 ©. pings ee . 4 
52. Rur E I. When the dividend only conſiſts f different denomi-| 
nations, divide the higher denomination, and reduce the remainder 


nation, and continue the diviſion. 


to the next lower, taking in, F 36. the given number of that denomi- 17 


Divide L. 465: 12:8 by 72. Civide 345 cwt. 1 . 8 1b. by 22. 
Lo % 64 tees ti Detos Þ. 


r 


1 


& „„ 125 


72)672 „% Lb ag. = 
648 „ 062 0122 e ee | 
777ͤ WW HE 5, 057-7250 a 
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Or we might divide by the =22)484 4 na 


wy 


M 4 
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ſt, L. 2626 18 2 by 19 th, 871 Cwt. 3 qr. 26 Ib. by 244 
d, 679 19 7 by 127 Gth, 444 2 7 by 21 
d, 9oz2 6 8 by 243 7th, 127 Acres 2 r. 4 p. by 72 
th, 768 3 7 by 39 zch, 150 Tons 5 cwt. by 84 


z. Rox II. Mien the diviſor is in different denominations, re- 
ice both diviſor and dividend to the loweſt denomination, and proceed 
sin ſimple diviſion. The quotient is an ahſtract numbers 
To divide L. 38 : 13s. by To divide 96 Cwt. 1 « 20 Ib. by 


 zewt 2 J. 8 Ib. 
Cut. 7 10. Cut. 4. lb. 


L. 3:45. 
1 3 13 ir kh We BO-®.-4 06.4 3 . 


ao”. „ „ 
7 „ 
„ 28 28 
| 9276 (12 Quote. 120 3100 1 
[+ „ REe | (vs if 
1846 40% - 109800 ( 27 Quote. 
1546 She en e 
; 5 


4. It is beſt not to reduce the terms lower than is neceſſary to 
render them equal. For inſtance, if each of them conſiſts of an 
even number of ſixpences, fourpences, or the like, we reduce them 


* 


To divide L. 42: 13:4 by L. 56:8. 


L 5 68 L. 42 13 4 iſt, L. 13403 19 4 by L. 35 7 4 


20 20 2d, L. 1055 15 6 by L. 25 29 
— — 3d, L. 4961 6 1 by L. 45 18 34 
16 3533 41h, L. 13430 16 34 by L. 63 11 10x 


3.3. ] 93:93 nne 4 
| — T. c. 2. 6. Cut. gr. lb. 
e c, a5 2 h $a 5 
5 en, 194 16. 4 26 i 2 26 
Here we reduce both 8th, 18 3 4 7 by 3 2 14 
terms to fourpence. Cs on Tron FE 


—— 
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55. The uſe of diviſion is to find either of the factors by whole 
multiplication a given number is produced, when the other factor 
is given; and therefore is of two kinds, ſince either the multiplier ' 
or the multiplicand may be given. If the former be given, it diſ- 
covers what that number is which is contained ſo many times in 
another. If the latter be given, it diſcovers how many times 
oe number is contained in another. Thus, it anſwers the 


queſtions 


Divide the ſolid meaſure by the lineal meaſure: Or, to find the 
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HA 

queſtions of an oppoſite kind to thoſe mentioned in 6 35- when 25. x 
plied according to the following directions: =, 
1ſt, To find the quantity of a ſingle parcel or ſhare : Divide the. 
amount by the number of parcels or ſhares: Or, to find the wh 
number of parcels, divide the amount by the value of a ſingle one. 


2d and 3d, To find the value, weight, or meaſure, of a ſingle ve 
article : Divide the value, weight, or meaſure, of the whole 
by the number of articles: Or, to find the number of articles, di- 
vide the value, weight, or meaſure of the whole, by that of nde 
article. 
4th, To find how much work is done, proviſions conſumed; in. in : 
tereſt incurred, or the like, in a ſingle day (or other portion of 5 


time): Divide the whole work, conſumption, or intereſt, by the 
number of days: Or, to ſind che time, divide the whole amount : 
by the daily allowance. ; 
th, To find jthe length of a rectangular ſurface : Divide the! 
ſuperficial meaſure by the breadth: Or, to find the breadth, di- i 
vide the ſuperficial meaſure by the length. _ 
6th, To find the ſuperficial meaſure of a ltangplar ſolid 7 
8 


lincal meaſure, divide the ſolid meaſure by the ſuperficial. 


7th, To find how many of a higher denomination are contain. , 
ed in a given number of a lawer : Divide the lower by the value 5 
of the rk. 7 

L. 
ft This laſt ofe of diviſion i a kind of belucklon 200% 5 oppo- ' 
ſite to that defcribed in g 36. The manner of conducting and ar: coi 
ranging it, when there are ſeveral denominations in the bc. 28 
will appear from the following examples. 1 
1. To reduce 15783 pence to 2. to reduce 174865 grains to lbs ſo 1 
þ ſhill. and pence. = 02. and dwt. Toy. 26 
20 20 12 

12 1578301315 ( 6g, 24 ) 17486; ( 7286. (364 ( za de 
l d 168 +*.<: 005 -26e 1 
. 115 9 5 . 04. | 
32% ns Sf 
r CO TO 
2 255 „„ 12 

8 . 5 

55 144 2 
2 — 3 7 — tai 


Aae e eee, e e, Han. 
194 f * 144 ? # 2-6 4d SSA | kn Go —* — | 


e 7 
. 


viding 1 12, and obtain 1315 ſhillings, and a remainder of 3 
dence. en we reduce 1315 ſhillings to pounds, by dividing by 
20, and obtain 65 pounds, and a remainder of 15 d ® he 
diviſons might have been ohnen | 


le V 


i- 7 | Queſtion for Praflice. 


I. There were planted 14683 5 trees in 58 5 rows. How many 
in oy” row ? - 


x How many Calks will contain 128806 bottles, at 3 dozen.” and 

2 each? 

4. To divide L. 452: nb 44 among 17 men! 2 | 

$ 'To divide 5 tons 10 cwt. 3 gr. 11b. into g equal parts? 

. To divide 9467 acres 1 rood into 26 equal parts? 

7 How much hay muſt be allowed for a horſe each day, i in or- 
der that 5 568 ſtone may laſt 256 horſes for 12 days? 

8. A om ſitk, 37 Fg colts L. 10: 12:9, what is the price 
per yard ? 

9. Afarm of 738 acres pays 1. 232 : : 18: 7% How Ach does 
it pay per acre. 

10. "HY 1 88 10 5 at 5 8. 6 d. may be purchaſed for 
L 7: 
„11. wow: many guiness, . each 5 dwt. 6 gr. may be 
coined from a N of gold eit 12 Ib. 10 02. 2 dut. 
ua gr.? 


12. How 8 6 are requived: to pack 1 ton 47 cwt. 7 Ib. 
s that each caſk may e when full, 2 ewt. 1 Ins Ib. tate 


26 Ib. per caſk ? 


13. If 2 acres 1 rood 1 «falls maintain a horſe, how many may 


be maintained on 150 acres? 
14. A garriſon have 456 ſacks corn. | They conſume daily 7 
.. and a half; how long will their ſtore laſt? 


The earth revolves round the ſun in 465 days 6 e 


9 A deſcribing, according to Dr Stewart, an orbit of 


744457824 miles. How many miles does it move in a minute ? 


A rectangular area meaſures 0 Ty its e is 
ok yards, what is its breadth? 


17. A rectangular field meaſures. 3 Engliſh acres 3 ; | its length i is 


340 yards, what is its breadth? ,  ... 


18. The foundation of à wall meaſures I 56 bee, and it con- 


tains, 2562 folid feet, what is its wink bd b gp 


. 19. 76 _ pieces linen contain 1767 yards. How much 
i each piece 2. 


20. A 
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In the = example, we reduce 15783 pence to killing 6-by | 


= . If 7412 eggs be packed i in 34 dds how many in N esch caſk ? 
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weighed 795 Ib. What is 


weigh 7 cwt. 3 q. 6 Ib. ? 


loaded on board a ſhip of 92 tons burthen? 
per month, per week, and per day 7 


the interval between the time of ſeeing the fire of a gan at 12 


to cover it. . droad is $ it 2 


bourers will lay it in 8 days, if each lay g yards : per day ? 
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20. A roof which meaſured. 19 roods, required 46189 Mates, 
how many flates per rood? 

21. To divide L. 436: 18:8 equally among 9 men? 

22. To divide L. 58396: 10: 9 into 84 equal parts? 
23 * divide 25 tons 16 wt. 3 dr. 12 Ib. into 18 equal 
arts 
F w_FY divide 718 acres 1 rood 14 falls 15 ells into 19 equalſher « 
parts? 

25. If 15 tons tobaccd be equally packed in 26 caſks ow much 
will be packed i in each? grot 

25. I bought at a ſale a quantity tea 165 I. 104 6: rot, it Nene 

the price per Ib. 7 

27. What is the price of 1 1b flax, at L. 4: 18 8. per ewt. ? 

28. What is the 25 ot 1 lb. . when 15 cwt. 34 
19 1b, coſt L. 16: 14: 94? 

29. What is 1 pre of a yard, when a piece meaſuring 36; 
yards coſt L. 26 : 15 :*44? 

30. If 1375 guineas be coined from 32 w. gold, what is the 
weight of each? 
1 31. Ho * yards, at 78. 4 d. may be purchaſed for 

14*2: 47 
32. What is the weight of 3 peck victual, when $ bolls 3 firlon 


33- How many caſks, weighing each 10 ewt. 2 0 24 1b. may be 


34. Required how much an income of L. 500 A year comes to 


35. A circle round the earth meaſures 24932 miles. How Jong 
would a ſhip take to fail round it, at wok rate of 6 miles an hour, 
if it met with no interruption? — _ 

36. If ſound moves forward 1150 feet in a ſecond, how long 13 


mites diſtance, and hearing the report f 

37. A gun, being fired at 6 miles diſtance, the tepon is Led 
half a minute after the fire is ſeen. MKequired. how far ſoand 
moves in a ſecond? 


38. A wall, 16 yards long, requires 44 ane yards of hangin 


4 39. The paving of 4 a 4 120 is low, ed 12 . 
coſt L. 2). How much does each yard coft, and how many I 


40. If 380 bolls grow on i 30 Scots acres, how much 8 Acre 
Produce, and how much ground does it require to rd a bollf 


41. There are 48 hammers in a powder mill. When at -work * 
hey give, altogether, 1656@ ſtrokes in an hour, How many does 
ach give in a minute, and what weight of powder will the mill 
anufacture in 24 hours, if each Ib. require 672 ſtrokes ? 
242. 27 reapers cut down 57 Scots acres of corn in 19 days, and 
eceive, for their wages, L. 17: 28. Required how much each reaps 
der day; how many it requires to reap an acre per day; the daily 
ages of each reaper; the whole daily wages; the whole wages 
of each reaper; the expence of reaping an acre ; the extent of 
ground reaped each day, and by each reaper altogether; the ex- 


ſhilling Each anſwer to be found by a ſeparate diviſion ? 

43. If the human heart beat 70 times in a ſecond; and each 
pulſation tranſmit 4 ounces averdupois of blood, and the whole 
blood be one twentieth part of the weight ot the body, in what 
ime will the whole blood of a man, whoſ& weight is 140 lb. cir- 


ulate throu gh the heart? 


* FW S 


44. How many pounds ſhillings and pence in 10365420 pence ? 
45. How many in 354285 farthing s? e 
46. How many in 478639 groats ? 

47. How many tons, &c. in 7396228 lb.? 

48. How many lb. in 7397286 grains Troy? —— 

49. How many Scots acres in 537643 el? s 
50. How many pounds Sterling in L. 37926 Scots: 
51. How many miles in 3798635 inches? 

52. How many years in_500000coo0 ſeconds ?' . - 


$& + * 4 


53. How many pounds Sterling in 3520 merks Scots? 


1 * 


54. How many pounds, &c. in 15679842 pence? Teh 

55. How many Ib. &c. in 1426890 gr. apothecaries weight ? 
56. How many tons, &c- in 1538429 lb. averd.? 7 
57. How many Engliſh acres in 34852 ſquare yards? 


. 


d 58. How many pounds, &c. Sterling, in L. 468 : 150. Scots "4 
nd 59- | ow many in 1437 merks Scots? VV 


60. How many in 372895 farthings? 
61. How many in 32698 half crowns? _ 
62. How many quareens in 378269 gallons? 
63. How many Ib. 370 


1 . 


SO ORE. 5 1 7 r % 7A $, 
averd. in 3765 drams? * * 
i" 1 ; ? 1 f | 2 X be I l J 17 . 7 5 A 4 | & f $$ ; q ry F 1 
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57. In the practice of arithmetic, queſtions often ge 
require both multiplication and diviſion to reſalve.... This happens 
in reduction, when the higher denomipation does not contain an 
ract number of the lower. 


2 f 22 x nw . "Tp 9 i N Cn, cad . 'Þ r hve. 7 on 0 
Rur for mixed reduction: Neduct the given denomination 
41 


th; then reduce that by diviſion to the denomination required. 


pence of reaping an acre; and the extent of ground reaped fora 
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A double Joannes - . 12 — - Aneighth, ditto : 


we ſhall give a table of the pieces, and their value. 
A moidore _ ; =L.1 . ere A Joannes 
A Half moidore = — 13 6 A half ditto 


E. 1. Reduce L. 31742 to guineas. 
317942 Here we multiply by 20, „übel redy, 
20 ces the pounds to hillirigs; and divide 
— ä — the product by 27, bien reduces the 
21)634840(302 zo. . Gogh to guineas. 
Joe» 


SN Anſwer, 39230 guineas 2nd 10 Killings. 


EA. 2. Reduce 15632 gui- 0 3. Reduce 1. 1472 " 
| _neas to pounds. 11 25 N 
15632 EY 1 5 „ 
GEW 0d os 
15632 3 15 20476 half werte 
31264 . NATL 3208 merke 


200328272 dung 
L. 1641 * 


Fx. 4+ Reduce FR ; Ex. 5. Reduce 315 -6 ook 
merks to pounds. dores to pounds, 
1 is EX. | 


393302 half merks Y Rt Senn 23232 oy 
L. 1114 i 6352 


14 


15 8 ang: 
45 97 : 


58. As Portogyeze money FORTY LEY here in paymen 


A quarter moidore= — 6 9 Aquarter ditto = Z 


Note 1K. Guigeas may be reduced 10 bonus by addin 0! 
W babe i * W PT 


Ca ze. V. DIVISION. | * 
2d. Pounds may be reduced to merks by adding one half. 
za. Merks may be reduced to pounds by ſubtracting one third. 
«| 4th. Four moidores are equal to three andes; ; wherefore moi- 
he dores may be reduced to Joannes, by ſubtracting one fourth ; and 
Joannes to moidores, by adding one third. 


sth. Five Joannes are equal to L. 9. Hence it is oy to re- 
duce Portugueze money to Sterling. 


Queftions for Practice. 


1. How many guineas in L. 71463 ? 
2. How many pounds in 7538260 guineas ? | 
3. How many merks in L. 7396428 ? 
4 How many pounds, &c. in 1492650 half guineas ? 
5. How many in 576323 merks ? 
"oF 6. How many in 34786 Joannes? 
7- How many in 15484 moidores ? 
8. How many Joannes in 17692 moidores ? 
- 9. How many drams, ſeruples, and grains, in 427 dwt. e 
10. How many miles, Kc. in 1 50 ons 7 


” 


15 11. Mow many -morksin 1. 1547 5 
12, How many pounds in 1437 merks? 
13. How many moidores in L. 4760: 2 we. 
14 How many half guineas 41 in L. 1991: 6: 165 
15. How many pounds, &c. in 45728 guineas ? 
16. How many in 643 Joannes, and 376 nicidvees b. 
17. How many half crowns in 37968 half ine 
18. How many moidores in 6615 piſtoles, at 17 8. 6 4. each? 
19. How many Scots ells of 3) inches in 3785 yores: * 
20. How "ny years i in 1 3786945 waste 


12 21. What! is the amount of vari; 17 ball. ditto, 15 quar- 
ps 98 7 22 ehen dit, 15 wenden 4 half ditto, and 8 JO 
. Thad a legacy to pay of 1920 movin Scots, and have given 
in part 17 Joannes, 5 half ditto, 6 quarter ditto, 12 moidores, - 

balf ditto, 7 quarter ditto, 7 guineas, ho: T Half oa N 

nt ” 8 5 8 

much muſt IL add to complete it? 

23. What is the amount of 38 ede 23 Joannes, 47 gui 

6 neas, 19 half moidores, 21 - quarter Fe 33 quarter” mo- 

| Gorey, and 48 halfcrowns ? 

44. Loved james Gray 5460 merks Scots, 4 have aſſigned him 
a bond, of L. 1230 Scots, and given him, Jy Dara, wm e 

1 ve, Joannes, 22 7 Gull due lim? B * 
ee e * 
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59. Another caſe, which requires both multiplication and diy 
ſion 18,-when the value, weight, meaſure, or duration of any quan. 
tity is given, and the value, &c. of a different quantity required, 
we firſt find the value, &c- of a fingle article by diviſion, and then 
the value, &c. of the quantity required, by multiplication. - 
Ex. If 3 yards coſt 15 ſh. 9 d. what will 7 yards coft, at the 
fame rate EO a 5 
| 2 | . 
3) 15 9 Price of 3 yards 
5 3 Price of 1 yard by 9 35. 
8 r | 


— 


- 


Tt 16 g Piiceofpyadsbybew. e 
Many other inſtances might be adduced, where the operation and wh 


the reaſon of it; are equally obvious. Theſe are generally, though 
unneceſſarily, referred to the rule of proportion. 
60. We fhall now offer a general obſervation on all the opera- 
tions in arithmetie. When a computation requires ſeveral ſteps, 
we ſhall obtain a juſt anſwer, whatever order we follow. Some ai. 
rangements may be preferable to others in point of eaſe, but all o 
them lead to the ſame concluſion. In addition, or ſubtraction, we 
may take the articles in any order, as is, evident from the idea 0 
number; or, we may collect them into ſeveral ſums, and add « 
ſubtract theſe; either ſeparately or together. When both the ſim- 
ple operations are required to be repeated, we may either compleat 
one of them firſt, or may introduce them promiſęuouſly; and the 
compound operations admit of the ſame variety. When ſeveral 
numbers are te be multiplied together, we may take the factors in 
any order or we may arrange them into ſeveral. claſſes; find the 
product of each claſs, and then multiply the products together, 
When a number is to be divided by ſeveral others, we may take the 
diviſors in any order, or we may multiply them into each other, 
and divide by the product; or we may multiply them into ſeveral 
9 parcels, and divide by the products ſucceſſively. Laſtly, when 
multiplication and diviſſon are both required, we may begin with 
either; and, when both are repeatedly negeflary, , we may colled 
the multipliers into ang product, and the diviſors into another; 
or, we collect them e or uſe them ſingly, and that in 
Any order. Still ve ball obtain the proper anſwer, if none of the 
terms beipeglgſted, nns [l ! 15 En a od het 
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61. When both multiplication and diviſion are neceffary/to ob- 
tain the anſwer of a queſtion, e np beſt to begin with the 
multiplication; as this order keaps che accompt as clear as poſſible 


8 rf N 2 2 * hy HK 
eordingly as toNows =: + 
af! 3 * OY = nl 2388 : * . Au 2 * : 50 
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62. Some accomptants prove the operations of arithmetic by a 
method which they call e out the 9 5 PAINE on We fol- 
lowing principles 

Firſt, if ſeveral numbers be divided by any diviſor, the remain» 
ders being always added to the next number) the ſum of the quo- 

tients, and the laſt remainder, will be the ſame as thoſe obtained 
nag when the ſum of the numbers is divided by the lame diviſor. Thus, 
19, 15, and 23, contain, together, as many 5's, as many 758, &c. 
as their ſum 57 does, and the remainders are the ſame; and, in 
this way, addition may be proven by diviſion. It is from the cor- 
reſpondence of the remainders, that the ones 5 caſting out che 
i . 1 ay 3. | N 


11 EY 


63. Secondly, If. any 8 with gu. annexed, 42 divided 
a 9, the quotient conſiſts entirely of that figure; and the remain- 
der is alſo the ſame. Thus, 40, divided by 9 quotes 4, remainder 

; and 400, divided by 9, quotes + remainder 44. The ſame 
holds with all the digits; and thereaſon will eaſily be underſtood ; 
every digit, with a cypher_ anne xed, contains exactly ſo many tens; 
it muſt therefore contain an equal number of 9's, beſides a remain- 
der of an equal number of u units. | 


64. Thirdly, 18 e bedivided bye 9, wee rt Nr is PURA 
tothe ſum of the figures of the number, or to the remainder obtain- 
ed, when that ſum is divided by 9. For inſtance, 3 . by 

„leave a remainder of z, and the ſum of z, 7, 6, and 5, is 21 
which, divided by g, leaves a remainder of z. The reaſon of this 
vill appear from the tollowing illuſtration: 


| 3000 divided 75 9 quotes 333; | remainder 5 

— e quotes 77 - | remainder” 7 

405 4 fp e quotes "Sa remainder 6 

he © ny, e an „„ ne 5 
3765 N e 1. - Sum of remaind. 21 

b- Jobs 21 divided, by 1 quotes a | remainder. 3 

le Therefore, 3765 divided byo: quotes Ei * 8 Fon ory had 


eaſon given. 1 


a Menke we may collect che following rules for 
1 a de: 5 | 
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65. To caſt the g's out of any number, or to find what remain 


der will be left when any number is divided by g : Add the Mut « 


gures ; and, when the ſum exceeds 9, add the figures which woul 


_ expreſs it. Paſs by the 9's ; and, when the ſum comes exactly u 
9, neglect it, and begin anew. For example, if it be required i 
caſt the 9's out of 3573294, we reckon thus: 3and 5 is 8, and) 
is 153 1 andg1s6,and 3 is 9, which we neglect ; 2 and (paſſin 
by 97) 4is'6; which is the remainder or REsvLT. If the article 
out of which the 9's are to be caſt, contains more denomination 


than one, we caſt the g's out of the higher, and multiply the reſu} 


by the value of the lower, and carry on the product (caſting ou 


the 9's, if neceſſary,) to the lower. 


66. To prove addition, caſt the 9's out of the ſeveral article 
carrying the reſults to the following articles ; caſt them alſo out d 
the ſum. If the operation be right, the reſults will agree. The 


reaſon may be collected from 9 62. 66. 


657. To prove ſubtraction, caſt the 9's out of che minuend; cal 
them alſo out of the ſubtrahend and remainder together; and, i 


41 


69 


you obtain the ſame reſult, the operation is preſumed right. Ki 
68. To prove multiplication, caſt the g's our of the multiplen HM 
and alſo out of the multiplier, if above 9. Multiply the reſults tung 
_ gether, and caſt the g's, if neceſſary, out of their product. The pla 
caſt the 9's out of the product, anc obſerve TOs AL fora * 
D r a  R 8 
Ex. 1ſt. 9276 ref. 6X8=48 ref. 3 Ex. 2d. 1898 ref. 5x3=15 re\.t He 
Ve rel. z ]ßꝙʃ Gang” 
: 3705 0% ref 6 
- The reaſon of this willi be evident, if we conſider multiplicati 
under the view of repeated addition. In the firſt example it is ol 
viouſly the ſame. In the ſecond, e may ſuppoſe the multipli 
eand repeated 48 times. If this be done, and the 9's caſt out, tht 
reſult, at the end of the gth-line, will be o; for any number, rc 
peated 9 times, and divided by 9, leaves no remainder. The ſamꝗ )! 
muſt happen at the end of the 18th, 27th, 36th, and 45th lines K 
and the laſt reſult will be the ſame as if the multiplicand ha i 
only been repeated 3:times: "This is be reaſon for caſting out th" 


9's from the multiplier as well ag the multipliennd. da 


4 


- 
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69. To prove diviſion, caſt the g's out of the diviſor; and alſo | 
ut "of the quotient 3 multiply the reſults, and caſt the g's out o ß [ 
e product. If there be 5 remainder, add it to the reſult, caſt- | 
ng out the 9's, if neceſſary. If the accompt be right, the: laſt re- 
ult will e with chor e ained from the dividend. 


4. V. 


Ex. 4A ) 2490 (59 ref, 5X6=3 o ref. . 


cd 7 ref. Sanne 
Ms | | ——— 
Out | 379 
Rem. 12 * res 3 


les, . 


"And the telale of the dividend ! is '6: 


This depends on the fame 0 as the laſt; for the dividend is 
qual, to the Pte. of the diviſor and quotient added to the re- 
maln er. | x1 75 5 22 


70k We e tannot recommend this method; as it lies under the fol. > 
owing difadvantages: 

ling If an error oof 9, or any of its multiples, be. pie 5d 
be refults will nevertheleſs agree; and fo the ertor will remain 
ndiſcovered. And this will always be the caſe, when a figure is 
placed or reckoned in a wrong column; which is one of the moſt 
frequent cauſes of error. 

Secondly, When it appears by che diſagreement of the reſults, 
that an error has been committed, the particular figure or figures 
in which the error lies are not ne out; and, conſequentiy, it 
is not eaſily arrenbed⸗ 


C H A P. VI. 
RULE OP PROP ORTIO . 


rer. I. SIMPLE PROPORTION. 


H E meaning of. proportion is unirerſally known. 
Quantities are reckoned proportional to each other when 
5 are I; in ſuch a manner, that, if one of them be in- 
creaſed or diminiſhed, the other increaſes or diminiſhes at the 
ame time; 3 and the degree of the alteration on each is a like pert =: 
| f 
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of its original meaſure. Though this way. of conceiving Propor 
tion. be ſufficiently proper, it is neceſſary to fix the ſenſe of it amore 
preciſely, in order to ib lay the foundation of the Seetxlucs which des 
pend on it. 450 


Four numbeis are in the ame propartion, be firſt to the T 
cond as the third to the fourth, when the firſt contains the ſecond, ere 
or any part ot it, as ottęen as che third contains the fourth, or the aur 
like part of it. In either of theſe caſes, the quotient of the firſt, di-. 
vided by the ſecond, is equal to that of the third divided by the 
fourth; and this quotient may be called the meaſure of ny pro. 
| portion. 7: 

PFroportionals are marked down! in the following v manner : hat 

6.2 J * 8 2 Ws um 
12: 36 2: 9 27 ami 
Nn ah ba 
16 M4 „ 10 15 7. 
| 13 20 . . bn «ety 1e 1 
72. The rule of þ proportion directe way when rer! PPT att = 


given, how to find a fourth, to which the third may have the ſame 
proportion that the firſt has to the ſecond. It is ſome times called 
the Rule of Three, from the three numbers given, and ſometime 
the Golden Rule, from 1 its various and extenury: ny: 


6 Kot. Multiply the ſecond and third: terms 85 and div 
the product 2 the firſt. 


Ex. To find a fourth proportional to 18, + 27s and | 36 | 


TT 18: a7 8 345 * 7 

106 | | © -Muel 

81 EE hs W 1ea 

| PO . 8 he 

780576661 V hat 

90 | 85 rox 

| CR OSTER on {of ee auf 

0 5 15 41 TNT 5 r 13 1 | erm 
Oe ee eee Fx" br 

"3 :: 087; 

1 explain the iedfor og ny we : "muſt ghledve⸗ he” two oh... 


more numbers be multiplied or divided Wal the Prog ts or quo 
tients will 1 the fame h „ a wks ou 
1. 2⁴ 6 10 eee ee 15 with "ak 10 24373 p 


# . % 


% 


n | 18: 27 3 e je | 
\ Multiplied by 34, 612: 918 | a | 4 
Divided by 18, 34: 51 f | 
The products 612, 918, and the quotients 34, cr, have there- ; 
| ore the ſame proportion to each other that 18 has to 27 In the j 
ourſe of this operation, the products of the firſt and thir 1 term is | ö 
 {Wivided by the firſt; therefore the quotient is equal to the third, — 
e 50. TESTO 555 

J. | 


73. The firſt and ſecond terms muſt always he of the ſame kind; 
hat is, either both monies, weights, meaſures, both abſtract 
umbers, or the like. The fourth, or number ſought, is of the 
ame kind as the third. Fe 5 


74. When any of the terms is in more denominations than one, 
re may reduce them all to the loweſt. But this is not always ne- 
eſſary. The firſt and ſecond ſhould not be reduced lower than di- 
eted § 54. ; and, when either the ſecond. or- third is a ſimple 


ne | ther thir 

amber, the other, though in different denominations, may, be 
EF, 3 | * - 3. x d. E : * 5 | 

i EK. 1 7 * 11 3 „ 


4 * 
; * . 1 L th 
1 © 2 : g 3 


75. The accomptant muſt conſider the nature of evety queſtion, 
nd obſerve the circumſtance which the proportion depends on? 

nd common ſenſe will direct him to this, if the terms of the 
zueſtion be underſtood. It is evident that the value, weight, and Ss, 
1eaſure of any commodity is proportioned to its quantity; that 
he amount of work or conſumption is proportioned to the time; 
hat gain, loſs, or intereſt, when the rate and time are fixed, is 
roportioned to the capital fur from which it ariſes; and that the 
ffect produced by any. cauſe is proportioned to the extent ef the 
auſe. In theſe, and many other caſes, the proportion is direct, 
nd the number ſought increaſes or diminiſhes along with the 
erm from which it is deri. 


2 | 1 — A / 1 of | 
$9009" 5M. -- BY RED Bo * 4 — 
fo 
* 5 * — * 5 
A eee eee nende 
' . #'.4% 4 . y + WW: 
* 6 4 
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76. In ſome queſtions, the number ſought becomes leſs, when 
de circumftances: from which itis derived becomes greater. Thus; 
ben the price of goods increaſes, the quantity which may be 
| ouzht for a given fum 1s ſmaller. When the number of men 
15 nployed at work is increaſed, the time in which they may 
ompleat it becomes ſhorter z and, when the activity of any cauſe is 

N 397 WH T increa- 


0 or 
vo- 
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increaſed, the quantity neceſſary to produce a given effect is di. 
. e op In theſe, and the like, the proportion is ſaid to be in. 
verſle. 7 | 


77. GENERAL RuLE for ſtating all queſtions, whether dire& 
or inverſe. | N Se | e | 
, Place that number for the third term which ſignifies the ſame 
kind of thing with what is ſought, and conſider whether the number 
ſought will be greater or leſs. If greater, place the leaſt of the o. 
ther terms for the firſt ; but, if leſs, place the greateſt for the 
8 Ex. 1ft. If 30 horſes plow 12 acres, how many will 42 plow in 
the lame tin!!! not; e hs 
H. H. X. 


6 ERS I Re CO» 
Here, becauſe the thing ſought is a number of acres, we place 
12, the given number of acres, for the third term; and, becauſe 98 
42 horſes will plough more than 12, we make the leſſer number, 
30, the firſt term, and the greater number, 42, the ſecond 


% En ER N 4 185 be 
] Ex 2d. If qo horſes be maintained for a certain ſum on hay, at 
i 5 d. per ſtone, how many will be maintained on the ſame ſun{W,, 
4 when the price of hay riſes to 8 d. „ 5 
Nr m 
Wh | 1 5 n 8 9: 3 2 40 VE 3 
bil. Here, becauſe a number of horſes is ſought, we make the given .- 
4 number of horſes 40, the third term; and, becauſe fewer will b 
Fl + maintained for the ſame money, when the price of hay is dearer ” 
16 we make the greater price, 8 d. the firſt term; and the leſſe | 
| price, 5; d. the ſecond term. 728 RE, mi 


78. The firſt of thefe examples is direct, the ſecond inverſe ter 
Every queſtion conſiſts of a ſuppoſition and demand. In the fri | 
the ſuppeſition is, that 30 horfes plow twelve acres, and the de for 
mand, how many will plow 42? and the firſt term of the propor . 


; ps — 
2 — — — — 
— 2 _ . 
Lo 2 2 > 


fi tion, 30, is found in the ſuppoſition, in this, and every other dis per 
it rect queſtion, In the ſecond, the ſuppoſition is, that 40 horſes ar 
maintained on hay at 5 d. and the demand, how many will be main c 
tained on hay at 8 d? and the firſt term of the proportion, 8, ! 12 

found in the demand, in this and every other inverſe queſtion. = 

79. When an accompt is ſtated, if the firſt and ſecond term, o |, 

firſt and third, be meaſured by the ſame number, we may divid bu 

chem by that meaſure, and uſe the quotients in their ſtead, ' 

885 . e ee e ee 
n 3 | 3 We; 
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Ex. If 36 + gs coſt 42 ſhillings, what will 27 coſt? 
. yo 
1 | Here $6 and 27 are both meaſured 
$5738 25 5 by 9, and we work with the ent 
3 i = 4 and .. | 25 | 
3. d. 


| Queſtions for Practice. 


1. If 12 yards cloth coſt 19 8. 4 d. what will 54 coſt? 

2. If a ton iron coſt L. 7: 10 s. what will 40 lb. coſt? 

3. If 6 pieces linen, qt 9 28. yards, coſt L. 21, what will 
12 yards coſt ? 

4. If 34 ounces ſilver be worth 18 8. how much may be pur- 

chafed for - 20 7; 

"6. If 7 buſhels wich 532 Ib. how much will 6 ecks wei gb ? 

6. If 3 d. be gained on a yard wore 2 8. 4d. Low DO will 
be gained on L. 100 value ? 

7. If 3 farthings be gained o on a ſhilling, to what extent muſt 


one Hog to gain L. r00? 


. If L. soo purchaſe 22 pieces of c! 'oth 30 pes each, how 
5 may be purchaſed for L. 3200 ? 
9. It L. zoo be laid out to Improve 35 acres of land, how much 
will be laid out to improve 374 acres | 
10. If 100 men conſume 70 bolls in 3 months, bow much will 
3560 conſume ? | 
11. If a garriſon conſume 38 barrels provifions i in a week, how 
much will they conſume in 50 days? | 
12. If the intereſt of L. 100 be L. 4 for a year, what is the i in- 
tereſt of 327 ? 
13. If the intereſt of 4 100 be I 4 for a year, how much is it 
for a month, a week, and a da 
14. If the intereſt of a ſum 2 30 days be To 36.7 : 10, at 5 
per cent. how much 1 is it tor the lame time at 4 W 4 


C1 5. A farm produces one year 300 bolls, which are fold at 


148. 6 d. per boll; next year, being plentiful, and prices low, 


the crop is ſold at 9s. and yields exactly the ſame money. Hove. 
much did the farm produce? | 
16. If a ſixpence loaf weigh 3 lb. Troy ha what is at 48. per 
buſhel, how much ſhould it weigh when wheat is at 48. 6d? | 
17. if 60 men perform a piece of work in 28. days, in how | 
many days will 8. men perform it? 
18, If 20 men perform a piece of work in 12 days, how many 
men will perform 1 it in 16 days? 
| 19 
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19. If there be proviſions laid in for a garriſon of 2000 men for 
3 months of 3o days, how Pug will my laſt if a body of 500 be 
[ent to reinforcethem ? 5 

20. If there be proviſions for 800 men for 60 days, how many 


mult be turned out in order that the proviſions may laſt 90 
days? | 


& 21. If 18 C. ſugar coſt L. 75, hut will 32 C. colt ? 
22. H 15 C. colt L. 56, what will 8 C. 1 qr. coſt? - 


23. If 7 FOR ſilver be worth 388. 6 d. what f is the value of 
3 Ib. 9 oz. 12 dwrt. ? 


24. 11 $G: 2-4; 18 Ib. coſt L. 14: 107 5. what wil 7 C. 2 Q 
"45 8 colts. 


. If one farms 154 acres land for L.57 : 15 8. how much 
round ſhould be farmed for L. 150 ? 


256. If 50 yards cloth be purchaſed for L. 36 17: : 6, how much 
will be purchaſed for L. 76? 

27 If 4 perſons among 100 die annually, how many burial 
will be in a town conſiſting of 3625 perſons ? 

28. If there be 5 births in that town for 4 burials, and 12 girl 
born ſor 13 boys, how many boys and girls will be born annual: 
1y therein? - 

29. If 24 men conſunie 126 bolls victual in Aa year, how mug 
will 40 families of 5 perſons each require? 

30. If a perſon gain 4 d. on an ounce cinnamon worth 1s. 74 
bow much will he gain on L. 100 value? 

31. If one gain L. 14,158. ona hogſhead of wine worth L. 1j 


how many mult he {el}, and to what extent muſt he deal, in order 
to gain L..1oo ? 


32. If 3 roods 15 poles 8 3 quarters 2 buſhels 3 3 
of vittoal, how much will 12 acres 3 roods produce? 
23. it 11356 ſoldiers be kept for L. 239937 : 15 8. bow much 


will 35666 be kept for ; and how many. will be FOE: for 
L. e 8 85 . 4 


C 24. If I can maintain 14 horſes for a certain value of hay fur 1 
150 days, when the price is 42 d. * ſtone, how long will an e: 
qual value laſt when hay isat6d.f + 

35. Laſt year 30 men reapeda farm i in 27 days, how many mult 

be engaged to reap it this year-in 10 days? 

30. If 15 maſons build a houſe 1 in 30 days, h how dong will 9 mae 
ſons take to build the ſame ?. 
37. I borrowed 185 bolls when the price v was 19 8. how many 
ought I to pay when the price is fallen to 17 8. 4d? 

38. If 21 barrels of 32 gallons hold a certain, quantity goods, 
l how many barrels of 42 gallons each wil hold the lame 2 


39, 


nav. VI. RULE or PROPORTION. 6 


39. If a quantity corn grow on 80 acres, when the ſeed yields 6 
eturns per acre, how much ground will produce the ey when 
he ſeed only yields 34 returns? | 

40. An oak, 40 years old, has grown 6 caches one year with 
nother, and 1s now of the ſame height with a fir "gy has grown 
0 1 5 each year. Required the age of the fir ? 

Jam to give 7 acres, worth 25 s. rent per acre, in exchange 
or "ground worth 13 8. 4d. per acre. | How much ought I to re- 
eive 

42. A company of officers lodging at an inn, drink each 2 bottles 
Fray a day, and uſe a hogihead 1 in zo days. They are ſucceed- 
d by another company, equal in number, who uſe a hd. in 40 
ohh How much do theſe laſt drink per day? 

43. If 16 lads, of 16 years of age, do a piece of work, how many 
en 24 years old, will do the fame in an equal time, ſuppoſing 
heir Erength to increaſe in the fame: Kanaren as their age? 


Ser. II. 0 08 POUND PROPORTION. 

30. Sometimes the proportion depende upon ſeveral circumſtan- 
cs. Thus, it may be aſked, it 18 men conſume 6 bolls corn in 
o days, how much will 24 men conſume in 56 days? Here the 
juantity required depends partly on the number of men, partly 
dn the time, and the queſtion may be reſolved into the two fol- 
owing ones: 

iſt, If 18 men alone 6 bolls in 4 certain time, how many 
vill 24 men conſume in the ſame time? 


M. , B. . 


9 18 : 24 2 6: 8 Anſwer, 24 men will wenn 8 bolls 
6 in the tame time. 

ch . | 

for 18)! 44(9 ; 


many will hey conſume i in 55 We: 
D. ; 


i 8:55 18: : 16 Anſwer.” The ſame number of men 
8 © will contume 16 bolls in 56 days. 
* 25700016 e e ee 2 


* 
Te at Rey pore TR G — — — — 


. 
- 
4 - 
oF 8 — 3 IO Ned Gr 
—ů "GONE ren nn Toit ˙ Dr 2 r 
DE gg» Por nt nn i Sr ie edt — 1 
— : 7 2 3 - 1 


2d, If a certain number of men conſume 8 bolls! in 28 days, bow 


Cakes 


| In the courfe of this operation, the original number of bolls, 6 5 

6 firſt. multiplied into 24, then divided by 18, then multiplied into 
„ then divided by, 28. It would anſwer the kame purpoſe to col- 
Kt the multipliers into one product, and the divifors into ano- 
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ther; and then to multiply the given number of bolls by the flu 


mer, and divide the product by the latter. See <$ 60. on 
The above queſtion may therefore be ſtated and wrought as (fic 
lows : 1 „ 
Men 18: 24 :: 6 bolls | Here we multiply 18 inf 
Days 28 : 56 40 for a diviſor, and 6 int 
— — the product of 24 by 56, 
144 144 | a dividend. 
36 120 : , 
804 1344 | 
504)$064(16 


81. In general, flate the ſeveral particulars on which the queſtaM 
depends, as ſo many ſimple proportions, attending to the ſenſe of tis 
queſtion to diſcover whether the proportions ſbould be ſtated dire 
or inverſely ; then multiply all the terms in the firſt rank together 

and all thoſe in iy ang rank together; and work with the produfi 
as directed in the ſimple rule \ 72. 5 e 


A 


Example. If 100 men make 3 miles of road in 27 days, in hq 
many days will 150 men make 5 mile??? . 


Men 150 : 100 : 27 days Here the firſt ſtating is 


Miles" s 5 verſe, becauſe more men will I. 

—— — it in fewer days; but the ſeconW11. 

450 500 is direct, becauſe more miles 
„ will require more days. 


450) 13500030 days anſwer. 


32. The following contraction is often uſeful. After Rating 


1 
the proportion, if the ſame number occurs in both ranks, daſh ieut 
out from both; or, if any term in the firſt rank, and another i 2 
the ſecond rank, are meaſured by the ſame numbers, daſh out tho | 
original terms, and uſe the quotients in their ſtead. _ 3 
Ex. If 18 men conſume L. zo value of corn in 9 month take 

when the price is 16 8. per boll, how many will conſume L. 4 
value in 6 months, when the price is 12 8. per boll ? In this quis 
ſtion, the proportion depends upon three particulars, the value hoy 
corn, the time, and the price. The firſt of which is direct, ; 
cauſe the more the value of proviſions is, the more time is requi pri 
red to conſume them; but the ſecond and third are inverſe, for th at 4 


greater the time and price is, fewer men will conſume an eq! 
| Valu 


ay, VI. RULE ox PROPORTION. 63 


ue 4 :: 18 men. 
. 1 : Here we obſerve that Gin the firſt ek 


ice 11: 26 meaſures 54 in the ſecond; ſo we daſh 


10 9 | them out, and place the quotient 9 in the 
3-3 ſecond rank. Next, becauſe 30 and 9 
4 are both meaſured by 3, we daſh them 
— out, and place down the quotients 10 and 
36 z; then, becauſe 12 and 16 are both mea- 
18 ſured by 4, we daſh them out, and place 
— dovn the quotients 3 and 4. Laſtly, be- 
288 cauſe there is now 3 in both columns, we 
36 daſh them out, and work with the remain- 
— ing terms, according to the rule. 
100648 (6428 


83. The monies, neights, and meaſures, of different coun- 
ies, may be reduced from the proportion which they bear to each 
ther. 25 | | 


Ex. If 1221b, rants make 104 1b. of Holland, and 100 w. 
Holland make 89 of Geneva, and 110 of Genera make 117 of 
ville, how many Ibs. of Seville will make 100 lb. averdupois. 


112 : 104 :: 72 100 
100: 89 


9 58 117 


If it be required, how * lb. averdupois will make 105 of Se 
lle, the terms would Sri been placed in the different columns 
hus thus: : 
104 : 112 : 100 
89 : 100 
117: 7875 


1. If 90 men cut down 30 20 acres corn in a week, how many witt 
cut down 400 acres in 20 work-days ? 
2. If 5o men cut down 39 acres corn in a week, how much will 
10 men cut in 40 work- days? BY, 
3. If 50 men cut down 30 acresin a week, how long will 6 men 
1 to cut down 25 acres ? 
4. If 30 men, working 10 hours chk day, make a mile road in 
16 1 how much will 50 men make in 60 Gaps working 8 
hours each day? 
5. If 30 horſes uſe L. 1 50 1 of hay l in 6 months, when the 
price is 6 d. per ſtone, what value will 20 den uſe in 5 gende, 
at 42 d. per one = 


6. If 
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meal, how much will be held in a cheſt” 40 feet long, 9 broad, and 


' - 
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6. If 9 men build a wall 120 ſeer long, 24 broad, and 6 
high, in 20 days, how many will build a wall 100 ſebt long, 
brvad, and 10 high, in 5 days ? , 


Panel 


7 T. Tf the e freilthe of'a tip of 170 tons for 3 nde be L. 9% 
75 much ſhould the treigh t of a ſhip of 118 tons for 5 monthly 
5 02.278 

8. If the intereſt of L. 100 for a year be L. 55 what will the in 
tereſt of L. 230 for 78 days? 


9. If 45 horſes plow 48 acres in 6 days; in what time will 6 
horſes plow $1 acres © © 
y 


10. If a cheſt, 18 feet long, 7 broad, and 5 deep, hold 60 boll 


7 deep $ 
11. "If 2 exen be 2 on 15 acres fot 4 months, hoy 


many ſheep will be maintained on n we 3 months; nur l 
ſing 7 ſheep to eat as much as one ox? D 
12 1 lb. of gold is about 14 times more habe than 1 Ib. c 
ſilver, and the proportion of its weight to that of filver is as 19 to 
10. Required the value of a bar filver n in bulk to one of A 
gold worth L. "TINO P's 
bf 
J 13. Ic 78 laſts of 3 . 70 of 1 and 30 D 
laſts of Amſterdam make 315 Engliſh quarters, and 100 Englik E. 
quarters make. 198 bolls; how many bolls in 1000 laſts of Ham- 
burgh, and how many laſts of Hamburglan 1000 bolls ? 
14. If 73 Ib. averdupois make 64 of Rowen, and 57 of Rowe 
make 69 * Tholouſe, and 112 of Tholouſe make 842 of Geneva, 
and 53 of Geneva make 69 Ib. of Lyons; how many*Ib, averdus da 
pois in 100 lb. of Lyons, and how many ; Ib, of 9 8 in 112 Ib. 2· di 
verdupois ? 95 (0 
1 e i | ea 
Srcr. III. DIS TRIBUTIVE PROPORTION. 
| B 


84. If it be required to Sea a number into parts, which: have 
the ſame proportion to each other that ſeveral other given ,num- {WL 
bers have; we add theſe numbers together, and ſtate the following * 
proportion: As the ſum is to the particular numbers, ſo is the WL 
number required to be divided to the euern. e anke F 1 


Er. 174. Four partners engage to trade in company; 3 A's ſtock WM hi 
is L. 150, B's L. 320, C's L. 3 50, D's L. 500, and they gain Wd 
L. 7303 Required how much belongs to each, if me ain be di- 


vided among them in proportion to their ſtocks ?. _ 4x, 
4 858 5 


bir. VI. RULE or PROPORTION. 6; 


_ 5 . e Rem. 
ss ſtock L. 10 1320: 160 :: 730: L. 8219 1 — 120 
BBs 320 1320: 320 :: 730: 176 19 4 — 960 
C's. 350 1310 360-4; 730-3 193 11 2 — 720 
1 D's 500 1320: 500 730: 276 10 3 — 840 
thy — | — — 


hole ſtock 1320 Proof L. 730 

This accompt is proved by adding the. gains of the partners; 
the ſum of which will be equal to the whole gain, if the operation 
be right; but, if there be remainders, they muſt be added, their 
ſam 'divided by the common diviſor, and the quotient carried to 
the loweſt place. [ 


Ex. 2d. A bankrupt owes A L. 146, B L. 150, E L. 45, 
D L. 480, and E L. 72; his whole effects are only L. 342: 7: 6. 
How much ſhould each have ? | e 


o WM A's debt L. 146 913: 146 :: L. 342 7 6: L. 54 15 A's ſhare. 
1 290-9195 %% n 96 63 15 B's 
„„ dis: „„: 341 7 6 16 17 60's 
Wb“ 480 913: 480 :: 342 7 6 180 D's 
( 72 913: 72 34276 27 Es. 
a + eas 
en h 5 FEY 1 ; 
, This might alſo be calculated, by finding what compoſition the 
u: bankrupt was able to pay per pound; which is obtained, by divi- 


ding the amount of his effects by the amount of his debts ; and comes 
to 7 8. 6 d. and then finding, by the rules of practice, how much 
each debt came to at that rate? 


Qu. 1. The profits of a buſineſs come to L. 4864; A has of, 
B L, and C ; required how much belongs to each? 


2. Three merchants pay money into a common ſtock; A pays 
n-. 100, which lies 8 months; B pays 70, which lies 6 months 
is Wand C pays L. 50, which lies 10 months. The profits come to 
e L. 45: Required to divide them ſo that each may have a ſhare 


proportioned to his ſtock, and the time it was in trade??? 
3. A bankrupt owes A L. 365, B L. 239, C L. 438, D L. 3183 
bis effects come only to L. 585. Required how it ought to 
de e in 
4. Four gentlemen are to divide a common of 1146 acres 3 
roods, .in, proportion to their rents, which are L. 50, L. 100, 
L 150, and L. 300; how much ſhould each have? 
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5. The ſum of L. 200 was given for encouraging the culture g 

flax; being diſtributed among 6 perſons who ſhould raiſe the grex 

eſt quantities, in proportion to what they raiſed. A raiſed 4; 
ſtones, B 376 ſtones, C 448 ſtones, D 352 ſtones, E 272 ſtone * 
F 224 ſtones ; what premium ſhould each receive? r 
6. Four merchants trade in company; A advances L. nd 
B L. 400, C L.270, D L. 180, and they agree to divide the gc 
or loſs in the ſame proportion. They buy goods to the amount on 
their ſtock, ſend them to ſea, and inſure L. 1000. The goods ri. 
loſt at ſea, but they recover the L. roco inſured. How mud 
ſhould each recover, and what loſs will each ſuſtain? en 
7. If A inſures on a ſhip L. 130, B L,js, CL. 36, D L. 28, f 


E L. 49; the whole value being L. 400, and damage be ſuſtainehe 
to the extent of L. 250; how much mult each pay, and how mudihy 
mulſ?* the 1 bear? 


8. A church, containing 1870 feet of area, beſides 510 in gi 2 
leries, is to be divided among 9 heritors, whoſe valued rents Ha 
L. 70, L. 165: 10 8s. L. 140, L. 80, L. ga: 10 8. L. 58, L. 10 ar 
L. 96, and L. 31; fo that each may have a ſhare, both of a. 
ground- area and galleries, in proportion to his rent? 

9. To divide a prize taken at ſea, value L. 2000, among ; 
captain, 2 lientenants, the ſurgeon, 8 warrant-officers, n 


100 men; allowing each watrant-officer 3 ſhares, the lieutenau ee 
and ſurgeon 12 ſhares each, and the captain 32 ſhares ?. 1 


10. A tract of land in America, meaſuring 83444 acres, is e 


be diſtributed among a regiment conſiſting of 1 colonel, 1 lieu p 


nant-colonel, x major, 7 captains, 12 lieutenants, 8 enſign 4 
20 ſerjeants, and 540 private foldiers; ſo that a ſerjeant may h 

twice the ſhare of a private ſoldier, an en eight ſhares, a lieu 
tenant 12, a captain 20, the major 3o, the lieutenant colonel 4 
EE 
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8. HE operations exp lined in the foregoing chaptcng> © 
> ? 4 ae the whole fyſtem of arithmetic, and u 
fuoſßpcient for eyery computation. In many caſes, however, U 
work may be contracted, by adverting to the particular circungy” * 
| ances of the queſtion. We ſhall explain, in this chapter, ® 9 


moſt uſeful methods which practice has ſuggeſted, for render!" 


mercantile computationseaſy; in which, the four elementary rules 
arithmetig are ſometimes jointly, ſometimes ſeparately eng, 4 


% % | 7 
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SRT. I. COMPUTATION oz PRICES 


4 

0 The value of any number of articles, at a pound, a ſhilling, 
br a penny, is an equal number of pounds, ſhillings, or pence ; 

nd theſe two laſt are eaſily reduced to pounds. The value, at any 

anther rate, may be calculated by eaſy methods, depending on ſome 


ontraction already explained, or on one or more of the following 
rrinciples : 5 ee e | 

iſt, If the rate be an aliquot part of a pound, a ſhilling, or a. 
enny, then an exaQt number of articles may be bought for a 
anWpound, a ſhilling, or a pegny ; and the value is found, by dividing 
he given number accordingly. Thus, to find the price of ſo ma- 
y yards, at 2 ſh. 6 d. which is the eighth part of a pound, we 
vide the quantity by 8, becauſe every 8 yards coſt L. 1. 

2d, If the rate be equal to the ſum of two other rates, which are 
aſily calculated, the value may be found by computing thele ſe- 
jarately, and adding the ſums obtained. Thus, the price of ſo 
nany yards at 9 d. is found, by adding their prices, at 6 d. and 3 d. 
ppether. = $5 A _—_ Felt? 
Ne If the rate be equal to the difference of two eaſy rates, they 
ay be calculated ſeparately, and the leſſer ſubtracted from the 
reater. Thus, the value of ſo many articles at 11 d. is found, 
y ſubtraCting their value at a penny from their value at a ſhilling. 
Ne may ſuppoſe that a ſhilling was paid for each article, and then 


uw penny returned on each. HE | 
4 4th, If the rate be a compoſite number, the value may be found 
ai calculating what it comes to at one of the component parts, and 


ultiplying the ſame by the other. i 
8. Cas R I. When the rate is an aliquot part of a pound, divide a 
e quantity by the number which may be bought for a pound. 


| Table of the Aliquot Parts of L. "A 


o ſhillings =' & of L. 1. 1 ſhilling 4d.'= 
* AL, A od BE Nana & 1 YE 
ten 58. = 7 1 8. EE = 15 
s. 4d. = - 6d. = & 
unW 5. 6d. = * 4 4d. = 775 
„„ = ov 3d. = 75 
rg s. 8 d. = 2d. rr 
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14. Of 2428 at 15. 4d.? 27. Of 7398 at 1 6. 3 d. f 


quantity by the number of ſhillings, and divide the product by 20: k 

Pr, if the number of ſhillings be even, multiply by half the numben 

and divide the product by 110. 35 | 

Ex, fs 4573 at 13s. Ex. ad. 1543 at 14%. 

| 13719 - 1 10) S2o 71 f 
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68 ARITHMETIC. | Panrl, 
Ex. I/. What is the value of Ex. 2. What is the value 0 
7463 yards, at 4 s.? 1773 yards, at 3d. ? 
CN, 4 
97463 F980) 77753 iy 
L. 1492 128. L. 4 3 3 | t 


In the firſt example, we divide by 5g, becauſe 48. is 4 of x 
pound ; the quotient 1492 ſhows how many pounds they amount 
to; beſides which, there remains 3 yards at 48. and theſe come 
to 12 8. In ſecond example, we divide by 80, as directed, and the 
quotient gives L. 22, and the remainder 13 yards, which, at 3d. 
come to 3 8. 3d. 8 e 


1. What is the price of 375 yards, Ibs. or the like, at 10 6. 
2. Of 854 at 68. 8 d.? 15. Of 967 at 1 8. 8 d.? 1. 
3. Of 475 at 8 s.? 106. Of 4372 at 68. 8 d.? 2. 
4. Of 274 at 48.? 17. Of 8563 at 5 .?? 3. 
5. Of 3762 at 38. 4d. 138. Of yqat at 46.) he 
6. Of 855 at 28. 6d.? 19. Of 3591 at 2 8. 6d.? Fo 
7. Of 9427 at 28. 20. Of 2534 at 6 d.? 6, 
8. Of 4167 at 18. 8d.? 2. Of 3519 at 18. 8d.7 lh 
9. Of 1432 at 8 d. / 22. Of 899 at 8 d.? . 
10. Of 4578 at 6 d.? 23. Of 645 at 4d. 7 9: 
11. Of 975 at 4 d.? 24. Of 1438 at 3 d.? 0. 
d. 


12. Of 6875 at 3 d.? 23. Of 7239 at 2 d.? 
12. Of 3747 at 2 d.? 26. Of 4326 at 2 8. 


This method can only be uſed in calculating for the particular 
prices ſpecified in the table. The following 6 caſes comprehend 
all poſſible rates, and will therefore exhibit different methods o 
ſolving the foregoing queſtions. * , e eee Ss ETA 


86. CAsR II. When the rate conſiſts of ſbillings anly, multiply tit 


20059449 
291 9k... 
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The learner will eaſily perceive, that the method in which the 
d example is wrought, muſt give the ſame anſwer as if the quan- 
ty had been multiplied by 14, and divided by 20; and, as the 
wwiſion by 10 doubles the laſt figure for ſhillings, and continues 
| the reſt unchanged for pounds, we may obtain the anſwer at 
nce, by doubling the right-hand figure of the product before we 
t it down. | . e ee 

If the rate be the ſum of two or more aliquot parts of a pound, 
e may calculate theſe as directed in Caſe I. and add them. If it 
e any odd number of ſhillings, we may calculate for the even 
umber next lower, and add thereto the value at a ſhilling. If it 
e 19 y we may ſubtract the value at a ſhilling from the value at 
pound, by 


1. 9437 at 388. ? Iz. 23606 ut e 
2. 768 581 at 17 8. ? 134. 63409 at 17 8.? 
= 3 at 98.?7 15. 37253 at 138.7. 
4. t 13 8. 7 16. 46843 at 98. ? 
5. 78. ? 17. 42329 at 11 8.7. 
6, 19 8. ? 18. 32648 at 15 8.7 
. 
9. 
;o. 
J. 
4 


t 68.7 19. 84397 at 8 8. ? 
tt 69.7 20. 26405 Mt 12 8.7 
14 8.? 21. 76483 at 16 8.? 
16 8. 22. 23598 at 18 8.? 
23 8. 223. 149% at 16.7 
„ i eee. eee ee. 
87. CAsE III. When the rate conſiſts of pence only, ́ö 
Mx rob I. [fthe rate be an aliquot part of a ſhilling, divide the 
nuantity accordingly, which gives the anſwer in ſhillings ; if not, 
t may be divided into two or more aliquot parts ; calculate theſe ſepa 
ately, and add the values ; reduce the anſwer to pounds, © 


1 enny is Ts of a ſhillin 5 A : 
- {Ha + of ditto, . . 
T of ditto. 
+ of ditto. ee 
is the ſum of 4 d. and 1 d. or of 2 d. and 3 d. 
is the ſum of 4 d and 3 d. or of 6 d. and 1 d. 
is the ſum of 6 d. and 2 d. or the double of 4 d. 
is the ſum of 6 d. and 3d, 5 5 
is the ſum of 6 d. and 4 d. 
is the ſum of 6 d. 3 d. and 2 d. 


280 
Bo Bo Bo fn. 


As A. A. A. 


NO © COW nx Oh 


1 . vt 
2. 
— 0 


} 


wth - 7 
_— 


. 


— 


atm, —— s ho, Sh Sean 
4 2 
* 


72 5 — 


3 ů — Aron I 15 
— — — oy . 
3 — 
— * — _— 
* 


REM the value at 11 4 


Bu ſame by ad number of yy 


Ex. /, 7423 at 4d Here, becaufe 4 d. is one thin 
: bb PEPE. of a ſhilling, we divide by 


3)7423 9 which gives the price in ſhilln i 
. e and reduce theſe by divifion. t6 
„ pounds. 


Ex. 2d. 9786 at gd, Here we ſuppoſe, that firſt 64 
— and then 3 d. is paid for each 


At 6 d. 1 rof is. 4893 article; half the quantity is the 


At 1 d =: of 6d. 2446, _ number of ſhillings: which they 
. would coſt at 6d. each. Half « 

Atgd. | 7339 7 that is the coſt at 3 d. and theſe 
L. 366 19 6 added and reduced give the anſwer 


Ex. zd. 4856 at 11 d. " Here we daledlaty whih the us 
— ticles would coſt at 6 d. at 3 d 
At 6 4 of 18. 2429 and at 2 d. and add the values. 
At 3d.=Lof 6d. 1214 "Bob, 
At 2 d. of 6d. 809 4 
11 d. e 
EE Le: 222 11 4 


88. It is W Auer to caleulats at two rates, whoſe diffe. 


rence is the rate required, and ſubtract the leſſer value from the 


greater. 'Thus, the laſt example may be wrought De renin 
the value at a penny from the value ats Nr * 


At 18. 4856 6. „ 3 the dil. 


At 1 dur 404. 8 ference of 1 8. and 2 d. 3 and-ſeveral 
— — other rates in like manner. 
8 At 11 d. 4451 "2 $I Oe 


L. 222 It 4 AE. 


89: N 2.  Multiph the quantity by the ker of pert 


the W is the anſwer i in e Reduce it to „ 


ned 3. Find the value el by 1 


— g „ ; * 


I, 


n 


in thd ml 


X. 


788 
n 
x. 3d. 72564 at 4 d. 2 
e · e 
9 217692 farth. 
1 1) $4423 pence 
4535 3 
L. 226 15 3 


ut 


n Caſe I. 


ranks at 15 d.? 
436567 at & d.? 
„ 594822 at 4 d.? 
al 786947 at + d.? 
549829 at 4 d.? 


gether, and reduce. 


1. 143267 at 1 d. ? 
2. 43227 at 2 d.? 
3. 43247 at 3 d.? 
4. 74265 at 4 d.? 
5. 375652 at 5 d.? 
6. 54221 at 6 d.? 
J. 46723 at 7 d.? 
6. 12340 at 8 d.? 
9.4055 at 9 d.? 
0. 7328 at 10 d. ? 
N 5928 at 11 d.? 
2. 9999 at 9 d. ? 


x, 3 37843 at 1 farthing, 


4)37843 farth. ? 
12) 94604 pence 
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13. 5763 at 1 d.? 
14 4592 at 7d. 
15. 359483 at 5 d.? 
16. 85936 at 9d.? 
17. 5497 at 10 d.? 
18. 6846 at 11 * 2 
19. 3753 at 4 d.? 
20. 9372 at 7 147 
21. 7593 ab 3 d. ? 
422. 1330 at 6d: 7 
23. 17586 at 3 d.? 
24. 6793 at 2 d. 1 


91. CASE Iv. When the rate conſiſts of ili} only, fu the | 
alue in 1 pence, and. reduce it by diviſion to 4 8 9 


Ex. 2d. 23754 at; 6. 


== 1 at 
5 85921 a 


9. 159872 at 
10. N at 
92. CAsE V. When the rate confif ce and farthings, find 
. value 'of the pence, as directe Wee I ja 22 fo 


lings from the proportion which they . 1 the faunds. hos theſe 


2) 23754 halfpenee: 
3 pence 
989 9 5 
$49" 9 _ 


Or, 72564 
At 2d. 3062 d. 
At 1 4. 18141 d. 

12054 d. 


45335 3 
* 220 Is 3 


We. may alſo find the amount in twopences, threepences, four- 
ences, or ſixpences, * one rider” and ee thels as directed 


? 
1 
? 
d. ? 
* 


1 4.7 
at * d. 
8 rt 
t 2 d. 


and that of the far- 


Ex, 


— 


— 


N 
1 
8: 
A 
1 
N 


. ͤ op Io» 


. 


— — Ä 
8 * Fo — — 
2 * he * „ . 


no on 22 — — 
N To. . 7 


PTR 9 "dd ts at cots ett E ˙ꝛ. ˙ mä ẽůͤ»—ONA 
Le — 
ED . 
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$5: Ex. ft. 3287 at or d. Ex. 2d. 4573 at 2}( 
At 44d= x of 1 8, 1095 8 At 2 d= of 1s. 762. 2 
At 1d= of 44. 273 11 At +3d.=x0f2d. 190 6 
At 1 f of 1 d. 68 54 At 4 d. of 4d. 85 33 
At 54 1 Wh At 22 Fr 1037 11} 
L. 71 18 3 a L. 51 17 n 
1 34 2842 at 34 d. Ex. ath. 3572 at Te 


I. 4572 at 3x d.? 7. 7403 at 34 d.? 

2. 7692 at 5 d.? 8. 86432 at 44 d. ? 
3. 4590 at 74 d. 7 9. 379626 at 34 d.? 
4. 479 at 44 d.??? 10. 546325 at 21 d.? 
5. 8754 at 24 d.? 11. 793944 at 91d. & 
6. 574 at 14 d. 5 12. 145872 at 114 . 


value of the pence and farthings, if any, from the Profecticn whit 


At 3 4.4 of 1 8. 710 6 At 6 T of 18. 1386 


At 3 = of 3d. 197 7 At 1x Stef 6d. 346 6 


—— 


At 33 32d. | 887 12 At 74 d. 1732 6 * 
L. 44 8.14. ++ L. 87 12 6 Loh 


lt is ſometimes beſt to join ſome of the pence with the farthin 
in the calculation. 'Thus, in Ex. 4. we reckon the value at 6 
and at 3 halfpence, which makes 74 d. 

If the rate be 14 d. which is an eighth part of a filling the 
jue is found in ſhillings, by dividing the quantity by . 


— 


93. c VI. When the rate os fts of illings and tower den 


an 1. Abe the quantity by the ſhillings, and fd tl 


they bear to the ſhillings. Add and reduce. 
Ex. U.. 4270 at "7 93 d. Ex. ad. 5482 at 12 8 4 . 


17 | * . 
e ie 95504 85 
r 145 ; of 18. 5 0 
1719. 72388 —— | 
5 n 1064 6 128 mes | 7 


75 . + 3391 "9 9 


17 3 1 "73450 | 6 8 


d th 


vhit 


4x 


AP» vn. 
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% MEtROD 2. Divide the rate into aliquot parts of a pound ; 
ſeulate the values de to theſe, as directed in Caſe 1 | 


d add them. 


Ex. ½ 3894 at 17 6 
8. 21 L. 


—1 
N 


— 0 


6. 6 6d. 


| 6. d. 


194) 


n 
R IF 


I. 3 $ 


8. d. 


Ex. 2d; 176 5 at 9 2 


98. 2 d. 


— 


* 
220 12 6 


808 1 2 


95. Sometimes part of the value is more readily obtained from 
bart already found; and ſometimes it is eaſieſt to calculate at a 


F = I. 


44 of 4s. 4252 13 4 


4d. 


on 


'S > 
Ex. zd. 63790 2 4 


— ———__—_————_—_ 


12738 


I. 17010 13 1 


Ipher rate, and ſubtraCt the value at the difference. 


l 


Ex. ath, 3664 at 7 9 


4 


31. 


— 


1832 


20f 10 8, 916 


8 


96. MyTHop 3- If the price contain a compoſite 8 of 
nce, we ny w the value at a penny by the component 


ts. 


Ex. 5620 at 2 . 


13 11 L. 1 1 7 
by * uin ba . 5 4 9 * 
d . #. 4s 1 0 . . % 3's. , — . PR 
* = * . % * . * ; 
. 1 5 1 * . i Wh 4A we ; 
, 1 . a” 
— * 1 


L. 820 15 


11 d. or 35 d, 
140 028 

1 a 

a 1 2 23 9 
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Cr 
1. 13736 at 148 7 d 13. 53279 at 1586 4d. 1 
2. 12264 at 178 2d 14 45798 at 12s 9d 
3. 3973 at 118 1d 15. 5030; at 98 94 
4 1546 t 138 1.d_ - 16. 7493 at 10s 8d 
5. 1574 at 98 10d 17. 3758 at 128 104d 
6. 13078 at 78s 54d 18. 7043 at 13s 34 d 
7. 74693 at 3s 6d 19. 56743 at 18s 6d | 
8. 7963 at 17s 4rd 20. 73265 at 138 7 d 4d. 
9. 42093 at 178 10d y= 15948 at 12s 2q 4d. 
to. 43266 at 13s 8d 17632 at 118 $24 | _ 
11. 2307 at 19s 9d | 4 14896 at 128 | 8d. 
12. 7860 at 25 424 uh 478 at 158 * 
97. Cask VII. When the rate re confi of pound, and lower den 1 
minations, | 2. 4 
3. 
METHOD 1. Multiply by the pounds, and fad the aka . 
other denominations from the Prop nn. which they bear ta 5. 3 
pounds, 1 | 6. 
Br. 1. 363 1 L. 3 1 8. p 
1 C than 
8 5 > — oper 
Jr's: 10776. thod 
| * J of L. 3 2155 4 met 
6 8d K of 128. 19 14 s T 
5 5 mak 
5 312 8 1. 1,050 18 8 rate 
» a : 8: rate 
Ex. ad. 543 at I. 2 5 1% e 
L. 2 1 ti 
„ % =$0f Lt; 135 15 ans 
 10d= x Of 5 8. 22 12: 6 | 
8 of 10 d. 5 7² | 1 
s | — — — | ay 
L. 1545 10 142 1 
2 quan 
4 98. Mer nop 2. Reduce the pounds to hill "gt 2 "yy 7 
me Calc VL ence 
10 
0 putat 
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Ex. If. 3592 at L. 3: 12:8 Ex. 2d. 3683 at L. a: 4: 11 d. 
. n 45 
Bok. BYE I 18415 
25144 _ 14732 
2538624 % Tora". 
44 „ 1% 4 gt 14 n. 309 1 
„%%% T' 
— — 448. 11d. 166427 1 
8d. 261018 8 eee e 


* 


is 74 12. 128604 


90. The learner ſhould at firſt try every calculation more ways 
than one; which will got only ſerve the purpoſe. of proving the 
operation, but will render him expert at diſcovering the beſt me- 
thod for ſolving each queſtion, and will lead him to invent other 
methods; for we have not exhauſted the ſubject. © _ 

Thus, if the number of articles be 20, each ſhilling of the rate 
makes a pound of the amount. If it be 12; each penny of the 


rate makes a pound ofthe amount. If 480, each halfpenny makes 


apound, If 960, each farthing makes a pound. If tne number of 


articles be a multiple, or ap aliquot part of any of theſe, the a- 
mount is eaſily calculated. And, if it be near to any ſuch num 
der, we may calcylate for that number, and add or ſubtract for the 


difference. : 


100. The two following methods, though ſeldom the ſhotteſt, 
may alſo be uſed when the rate conſiſts of ſeveral denominations: 


iſt. Reduce the rate to the loweſt denomination ; multiply the 


quantity by the ſame and reduce the product to higher detiomi- 
nations as nn» 
zd. Calculate the amount at the pounds, the ſhillings, the 
pence, and the farthings of the rate, ſeparately, and add them. 


101. We have hitherto explained the various methods of com- 
putation, when the quantity is a whole number, and in one de- 
domination. It remains to give the proper directions when the 


rate makes à ſhilling of the amount. If 240; each penny of the 


- 


76 "ARITHMETIC  - Paxrl 


quantity contains a fraction, or is expreſſed in ſeveral denoming E 
tions. | oy 
When the onantity contains a fraction, work For the e by 
the Preceeding — and, for * Jraction, tale 3 
parts. 
Ex. It. $76 5 yds. at 4 8. 6 d. Ex. 2d. 3845 10 at 8 6. 31 
At 48. 1506 DI 30736 | 
.= 60." ©. 1682-6 a1. 
x yd. 2 3 v ts 5 
470. 1 14 E BAR 8 — — 2 N. 
| | 30740 6 and 
0 20545 108 bs + | .,. 2c 
I. 847 5 105 1. 505 ticle 
* | Mill: 
i. 5374 at L. — 16 8 5 "13753 at L. 2 12 6 3c 
2. 2543F e 8 6. 17237 E. 6 6 yr 
15 2255 e * 5 . e 1 41 
| | care 
102. Whon the its 7s e in F a ee 4 1 
the rate given for the higher ; calculate the higher, cou der ti 
lower oues as GIS and work 4 the laſt rule, * 
| the 
Ex. 1 What i is the rent of 12 acres 3 roods 20 ple, at 15 s. 64, 
r | i 
12 ieren at 5.6 d. 46 
5 8.24 L. 55 Here we take the half of the 
2 8. 6 d. of 7 s. 110 rent of an acre for the rent of? 
2 rod acre 3 9 roods ; half of that for one rood; 
1 rood 3 and half of that for 20 poles. 
20 poles=z z rood. 5 IF | = - 
14 4 16 65 * 
Fe 
co tk 


nr. VII, RULES TOR PRACTICE. 77 


Ex. 2d, 8 19 the value of 3 cwt. 2 9 Ib. at 18 8. 4d ? 


8 3 at 186. 4 d. 
; 18 3 
| — 8. d. 
| 54 1 ban Ei | 
4d 8 1 Here, in order io obtain' 
294-=+ C. 9. the price of 9 lb. we find that 
9 1b. 571 1 17 815 of cwt. and divide it by 1 12. 
1 * T 5:7. 5 


Note iſt. 7 w. 14 1b. and 21 lb. are aliquot parts of © 1 qr. ; | 
and 16 lb. is 4 of 1 cwt. ; and are therefore eaſily calculated. 5 
2d. If the price of a dozen be ſo many ſhillings, that of an ar- 
ticle is as many pence z and, if the price of a groſs be ſo many 
ſhillings, that of a dozen is as many pence. 

3d. If the price of a ton or ſcore be ſo many pounds, that of 
1 cwt. or a ſingle article, is as many ſhillings. 

4th. Though a fraction leſs than a farthing is of no conſequence, 
and may be rejected, as is done in Ex. 2d. the learner muſt be 
careful leſt he loſe more than a farthing, by rejecting ſeveral re- : 
mainders in the ſame calculation. 


101. „An the rate is given the the lower denomination, reduce 
the * denomination to the mer, and calculate accordingly. 


Cut. q. Ib. „ 
„ %% ee . e | $5 par Cc: 
„ n 3.46 
3. 1373 1 „ t. 16 6 | 
4+ i 2 1% t 2 12 6. 5 


5. 135 2 17 at 12 445 | 

6. 3 Ib. g oz. 12 dwt. at 15 8. per Ib. 

7. 8 qrs. 3 buſh. at 22 8. 6d. per qr. 

8. 11 8 oz. Trey. at 58. 7 d. per oz, 
9. IO Acres, 2 r. 25 P. at 25 8. per acre. 
10. 32. 27.18 p. a 4 34 per pole. 


For oromiſcuous exerciſes in praQtice, ſe ſee the queſtions annexed | 
to this chapter, and the inventories, invoices, &c. Part II. wy 


} 
7 


Sn er. 


78 ARITHMETIC ' PARTI 
SECT. II. DEDUCTIONS on WEIGHTS, &c. 
| | = | | | e 26) 
103. The full weight of 2 merchandiſe, together with that of M 
the caſk, box, or other package, in which it is contained, i 
called the groſs weight. From this we muſt make proper deduc. 
tions, in order to diſcover the quantity, for which price or duty 
ſhould be charged, which is called the nett weight. N 
Tare is the allowance for the weight of the package; and this 
ſhould be aſcertained by weighing it before the goods are packed 
Sometimes, however, particularly in payment of duty, it is cu- 
ſtomary to allow ſo much per C. or ſo much per 100 1b. in place of 
tare. e Gd EL Wd ALOE os Wn 8 ey Þ oh. > oY 
| Tret is an allowance of 4 Ib. on 104 granted on currants, and 
other goods, on which there is waſte, in order that the weight 
may aniwer when the goods are retailed. , © 
loff, or Draught, is a further allowance granted on ſome good 
in London, of 2 Ib. on wy 3 C. to turn the ſcale in favour of the 
purchaſer. The method of calculating theſe, and the like, vil 


% 


29 


Ex. it. What is the nett weight of 17 C. 2 q. 14 Ib. tare 18 b 
per cw. / : eee ee 


17 2 14 Froſs. on, ii a ee Lo 
16 Ib. Gf 2 2 2 trend” | ; 
 21b=3ofi6lb. 17 4 Mop 49 fas, K 
— | — — I | 0 ORE .- 1 £ 3 
138 lb. 2 3 . 9& tare. — 
14 3 4+ nett. 28)31741b. C. q. Ib. 
no PO e ee 


In the firſt method, we add the tare at 16 1b. which is £ of the 
_ groſs weight to the tare, at 2 Ib. which is à of the former. In the 
Hed, we multiply the groſs weight by 18; the tate is 1 lb. for 
each cwt. of the product, and is reduced, by diviſion, to higher de- 
JJ... ĩðVĩ rs 6 OO. 


, 


Ex, 
Part; 
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Es FI Ib. C. g. lb. 
4 26 ( Nr Tret. 


Hs 3d. What is the _—_ 28 C. 24 ? 


„ 8. rot 2 
| - 
— 


9 57 005 w. 0 


taking 4 of the number of Cs. and mul 


Ex. 2d. uot is Tret of 15g C. 2 q. 24 lb.? 


8 ol 
3; 1 19912 zeo lb. tare 6. 
F oa $9 \. 2 
r i ee | n 


— 


375 db. 5 


757888 


N of 8 for the. her Ibs. 


> 


4 b 7 


* * 


4 
q Becaaſe tret is alway: s 4 lb. in 10% or A id. in 
— 26, i n by dividing by 26. 


This allowance Wing 2 b. on every 3 c. or ght be found by 
plying it by 
better to begin with mltipteation, for the reaſon given $ 61, 


2. It is 


Ex. 4. What! is the tare 3 C. I gr. 11 Ib. at 8 lb. on 100 1b. ? 


I we cans the bundred ry ; 0 na che p proponiona 


* 


8 
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12 lb. per 100 lb. and the uſual tret and cloff ? 


_ lowing one ſtone to the ſcore ? 


which it inlakes 7 bolls and a half in the 
will it meaſure when dry? 

12. A gentleman lets a farm of 5621 acres, at ſo much per acre, 
but agrees to deduce 2 acres in the hundred from the meaſure for 
: inclo ſures. How much ſhould he charge rent for) 


' Queſtions for Prafiice | 


1. What is the tare and nett weight of 375 0. 3 q ar Ib. at 24 
per C.? 

2. What is the tret on 28 C. 1 q. 8 Ib. * 

3. What is the cloff on 30 C. 2 q. 14 lb.? | 

4. What is the nett weight of 444 C. 3 g. 12 lb. dedueing tare 


at 12 lb. per C. and the uſual tret and cloff ? 


5. How much pure gold in 56 1b. 8 oz. 10 dwt. of coin, allowing 
1 02. 4 dwt. of alloy to each Ib. ? | 
6. A merchant importing 1584 gallons wine filled, is allowed, 


in charging the duties, 12 gallons on each * . many 
muſt he pay duty for? 5 | 


T 7. What is the nett weight of 672 C. 3 q 70 1b, tare e 28 Ib, 
per C.? 
8. What is the tret of 364 C. 2 g. 111b.} 7 
9. What is the nett weight of 442 C. 27 lb. deducing tare at 


10. How many ſtones iron ſhould be Charged for 7492 Ib. al. 


11. A corn-dealer has occaſion to Aal 365 "Is nichr ,b 
undre ow much 


ver. 
prope 
cent, 


© Szer, n. COMMISS] 0 N, &c. 


104+ It is eu required to eats iflownndes on a ſums . 
of money, at the rate of ſo many per L. 100. Of this kind is ' 
. CoMM1sS10N, or the allowance due to a factor for buying or ſell 4 

ing goods, or, tranſaCting any other buſineſs; PREMIUM of IN- : 
' 'SURANCE, or allowance given for engaging to repay one's loſſes e 
at ſea, or otherwiſe z EXCHANGE, or the allowance necefſary to q 
be added or ſubtracted for reducing the money of one place to g. 


that of another; PRE MI u us on STOCKS, or the allowance 5 
for any ſhare of a public ſtock above the original value. All theic, 10. 


and others of a like kind, are calculated by the following rule : . 


Multiply the ſum by the rate, and divide the produtt by 100. . 7 * 


the rafe contain a. fraction, take proportional bart. 


Ex 
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Ex, What is the commiſſion on I. 728, at 24 per cent. ? 

720 5 
3 
2 per cent: 1456 


304 
182 . 


1 


Joo) 20002 


„ 
13 


4480 Eo 
4 Anſ. L. . 


8 320 12 


105. When the rate is given in guineas, which is common in 
ales of inſurance, you may add a twentieth part to the fum be- 


nounds, and add a twentieth part to the anſwer. 

106. When the given ſum is an exact number of ten pounds 
the calculation may be done without ſetting down any figures. 
Every L. 10; at + per cent. is a thilling ; and at other rates in 
proportion. Thus, L. 170, at + per cent. is 17 8. 3 and, at 3 per 
tent, 8 8. 6. 15 a | 


1. Com. on L. 832 — 


— at 2, per cent. 
2. on 767 10 — at 1F 
3. on 1436 — — at x 5 
4 on $40 13 4 at 33 _ 
$. on 265 — — at 34 C3. 
& on 750 — — at 14 Gs. 
JJ. % 704 4 2 at + 
8. on 455 — — at 34 
9. on 487 — — a x7 
10. on 7564 — — at 23 Gs. 
II, on 795 — — at 3+ Gs. 
12, on 365 — — at 16 Gs. ö 

I. Ser. 


ore you calculate. Or you may calculate at an equal number of 


> 


2 ' ARITHMETIC. 


OECT IV. INTEREST. 


| 10. Intereſt is the allowance given for the uſe of money hy 

| the borrower to the lender. This is computed at ſo many pound 

| for each hundred lent for a year, and a like proportion ſor 1 

| greater or aleſs time. The higheſt rate 1s limited by our laws to 

| 5 per cent. which 1s called the legal intereſt ; and is due on all | 

| dents conſtituted by bond or bill, which are not paid at the pro. 75 
| per term, and 1s always underſtood when no other rate is men. 

| tioned. 


108. The intereſt of any ſum for a year, at any rate, is found 
by the method explained in the laſt ſection. 

The intereſt of any number of pounds for a year, at 5 per cent. 
is ond twentieth part, or an equal number of ſhillings. Thus, 
the intereſt of L. 34675 for a year is 34075 thillings. 

„ The intereſt for a day is obtained by dividing the intereſt for a 

| year, by the number of days in a year. Thus, the intereſt a 

b L. 34675 for a day, is found by dividing 34675 ſhiliings by 36;, 

= and comes to 95 ſhillings. 

| The intereſt for any number of days is been by multiplyin 

; the daily intereſt by the number of days. Thus, the intereſt « 

| L. 34675 for 17 days, is 17 times 95 ſhillings, or 1615 ſhillings; 

2 this Re. by 20, in order to reduce it, comes to 

80: 

A Loud have ſerved the ſame purpoſe, and been eaſter u 
multiply at firſt by 17, the number of days; and, inſtead of di. 
viding ſeparately by 365, and by 20, to divide at 'once by 73%] 

| the product of 365 multiplied by 320; and this diviſion may be 

3 facilitated by the table inſerted $ 48, _ 

| The following practical rules may be inferred | from the 8 

ing obſervations. 
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109. I. To calculate intereſt at 5 per cent. Multiply the princi- 
pal by the number of days, aud divide the ven by 7 * 


all 


I. 7 0 0 0 intereſt at any other rate. Find ales it comes t0 
at 5 per cent. and take a proper en o the ſame for the rait 
5 required | 


/ 3 4 
a | - - ; K 
PF. . 
e 7 . s 

* . E 

1 I . ; . 0 
: , 

; x þ 
, ; 


22 
©” 
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Cnar VII. 


Ex. I. Intereſt on L. 34675 for £x. 2. Intereſt on 304 : 3:4 for 


17 days, at 5 per cent. 8 days, at 4 per cent. 
34675 de 3-4 
17 | | 8 
242725 73100) 2433 6 806 8 
357 N 20 5 
„ — 
 12þp9)5894[75(80 13 480056 N 
+ mw 
5475 | 4866 
20 | I2 
ro9g|00 584000 
7 i 584 
365 | 2 
365 Int at 5 per cent. I. ws 1-3 
— Deduce x T- : 993 — 1 4 
Int, at 4 per cent. L. — 5 4 


528 1. What i is Fe intereſt of L. 145 for 96 days, at 5 per cent,? 
Of L. 173, foy 64 days, at ditto ? 
* — — Of L. 186 for 39 days, at ditto ? 
4- ——@fL. 143 for 65 days, at 4 per cent. ? 
$5. ——Of L. 811 for 42 days, at 44 per cent.? 
6. ——Of L. 736, from 19th May to 12th Nov. at 5 per cent. ? 
7. ——OtL. 352, from 17th June 1772, to roth e 
$773, at 4 per cent? 
8. ——OfL. 7254 for 19 days, at 4 per cent.? 
9. — Of L. 686 for 697 days, at 34 per cent. ? 
10. —0f L. 790 17:6 lor 50 days, at 5 per cent. ? 


At. —— Of L. 1434 for 32 days, at 5 per cent. ? 
12. ——Ot L. 847 for 48 days, at ditto ? * 
13. ——Of L. 649 for 112 days, at ditto ? 
14. — Of L. 7583 for 29 days, at ditto ? 
15. ——OfL. 285 for 17 days, at 4 per cent? 
16, ——Of L. 394 for 126 days, at ditto? 
17. — Of L 276 for day, at 4% per c.? 
18. — [f L. 725, from 1 June 1708, to 13th March 177, 
at 4 per cent.? 1 5 | 


= | 
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. e 
Aug. 12. L. 170 37 1190 
Sept. 18: pd. 54 510 ä 
. S 6290 
ne ET, 116 29 1044 
Ga. 15% pd, 36 5 2 
— — 3. 
60 28 1680 


Nov 134. pd. 5 60 


in their order, placing the dates in the margin; and from this i 


by the number of days; reſerving a column, when neceſſary, for 
the products of the ſeveral figures in the multiplier. Laſtly, ve 


wy; Of L. 345, from 3d March to roth June, at- 42 pe 
ä | | 
20, 


Of L. 175: 10 8. from 5th May to 1oth September] 


If the time be greater than a year, it is beſt to calculate the in. 
rr for the years, and fer the odd days, ſeparately, and add 
them. . | | 


110. When partial payments are made, we proceed in the 


following manner: Let us ſuppoſe a bill of L. 170 was due 12th 


Auguſt, that L. 54 was paid on the 18th September, L. 56 on 
the 17th October, and the balance on the 14th November; and 
let it be required to find how much intereſt is ue. 5 


7300) 11334 (L. 1: 11:4 
A 9 : | | 


Here we ſubtract the ſeveral payments from the original ſun 


appears that there is intereſt due on L. 170 from 12th Auguſt to 
18th September, or L. 116 from 18th September to 17th OQo- 
ber, and on L. 60 from 17th October to 14th November. We 
next compute the number of days in each of theſe periods, ayd 
mark it againſt the reſpective ſum. Then we multiply each ſum 


add theie products, and divide their ſum by 7300. 


7 


111 


HA 


ſam 
acc 


D. 


GC — — — © 


| Mar. 12. D'. 36 
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111. Intereſt on current accounts is calculated nearly in the 


ſame manner. For example, let the intereſt due on the following 
accompt be required to 3iſt July, at 4 per cent.? 


| Dr. Mr A. Baird, his accompt current with W. Neill, Cr. 


1171S | 
Mar. 22. By calh L. 56 


PO 
Th 19. To caſh L. 160 
May 16. By ditto 37 


Mar. 12, Toditto 36 


June 23- To ditto 13 4 6 8 June 15. By ditto 25 126 


177. | L. 42. d. | Days| 1 
Jan. 15. | Dr. 60 © 55 960 


800 


— = | 8960 42 16 
Dr. 196 | 10 eb. 28 
22. | C.. 50 1 BUG Mar. 31 

=p — — = Apr. 30 

| 1 146 | | } 55 730 | May 31 

May- 16. } ©] 37} 1: 730 June 30 
_ 985 July 31 


— 


June 15. 


Days 197 


| 23. D. 3 4 6 4: 
D. 96 2 | s| — | 48; 


— 1351 
911 112 1092 


+ 1 197 7300 25813(L. 3 10 8; at 
Dede + pait 14 x5 


' Intereſt at 4 per cent. L. 2 10 7 


Here 


4 — 2 EY — — 
. 3 — 


— wy r _—_ * 


= — — 2 — * 
e 3 Cal NS 7 — 
. — N ? 
« 


I 
* 
Li 
H 
— 
CI 
4 
5 
: 


Before we calculate the days, we try if the Jaſt ſum L. gr, bee. 


and ſubtractions; and, before multiplying, we try if the ſum g 
the column of days be equal to the number of days, from 1 «th 


| ſome, and makes a very ſmall increaſe of the intereſt, ſome ne. 


31ſt December, allowing 5 per cent. when the balance is due to 
J. IT. and 4 per cent. when due to N. W. 
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Here the ſums on either ſide of the accompt are introduce 
according to the order of the dates. Thoſe on the- Dr ſide an 
added to the former balance, and thoſe on the Cr fide ſubtracteſ 


17 
Dec. 
12 


qual to the balance of the accompt, which proves the addition * 


January, to 31ſt of July. „5 pe 

In the 5th and 6th multiplications, we begin at the pence. 
column, and take in the carriage. In the 7th, inſtead of multi. ay 
plying the 68. 8 d. by 21, we add the third part 21 to the pro. 
duct, becauſe 6 s. 8 d. is the third of a pound. This 1 
done by marking down the ſecond line 1287, inſtead of 1280 WMhunc 
As the computation on the odd ſhillings and pence is trouble. 


gleCt them altogether ; others add one to the pound; when the 
ſhillings exceed 10, and neglect them when below it. 


112. Ex. 2d. Required intereſt on the following accompt tug. 
Dr Mr]. T. his accompt current with N. W. Ct. 
Dec. 31. To balance L. 150 April 9. By caſh L. 70 


Mar. 12. To caſh 120 May 12. By caſh 300 
June 17. To caſh 165 June 3. By caſh 240 
Sept. 24. Tocaſh 242 Aug. 2. By caſh 19 
Ott. 9. Tocaſh 290 - TI ns 
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1 0 2 5 | Days | 
KR It. 8.1150 5 | 71 150 
„ | 1050 | 
lar. 12. | Dr. 120 FF 2 — | 10650 
| | | INE, ; - GP | | | 2160 5 
T1279; 2X1] 640.1 - -- 
%% NO RO Commend tans 
40: | e | 33]: * 6600 
ſay 12. C“. 300 | — N 
| — we | | 
| : 5 Hs | 100 . . 1 2208 
une 3. C. 240 — 215 
5 . my — VR 
. „ % 
Cr. 175 * | 45] 1050 — | 8959 
V 700 
G. 185 53 555/ — 880 
| D*. | 242 '| 925 5 
„ Dr. 178 | | 7 & 1 
Eee fan — 255 
N. 23 383 105 | 
* 13 R 1880 of 
ED 2! 1 
1 730 45170 24815 
Intereſt due to N. W. at 5 per cent. L. 6 839 
Deduce + — 1 iq 4 
Due to N. W. at 4 per cent. . "Ws. 5 
Due to J. T. at 5 per cent. 1 
Balance due to N. W. — L. 1 1 5 42 


In this accompt, the balance is ſometimes due to the one party, 
ſometimes to the other. At the beginning, there is a balance 
due to N. W.; and, on the gth of April, there is L. 200 due 
bim. On the 12th of May, I. T. pays him L. 300, which diſ- 
harges what he owed, and leaves a balance of L. 100 due him. 
he balance continues in I. T.'s favour till the 24th of Septem- 


kr, when N. W. pays L. 242. Tbeſe changes are diſtinguiſhed 
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1 by the marks Dr and Cr. The products are extended in different 7. 
| columns, and divided ſeparately. ; dd 
} 3 EN 3 = 
1 u. I. Required the intereſt on L. 378, due 12th May, of 2th 
| which L. 10 was paid on the 12th of June; L. 12, 17th Auguſ;]Wctc 
1 | L. 158, 19th September; L. 47, 18th October; and the balance em! 
| 23d November? Wuirc 
4 2. On a bill of, L. 158, due 19th September 1773, of which 8. 
[ L. 25 was paid 13th October; L. 17, 19th November; L. 4% Hen 
. | 1 1774; L. 27, 15th March; and the balance, zo ich 
1 „ 1 1 GE ET, 
= 3. On a bill of L. 640, due tgth July, of which L. 40 wa 3. 
paid the firſt day of each month, till the whole was paid up ? im 
| | 4. On a bill of L. 60, due on Monday 1ft January, of which ust 
L. 5 was paid every Monday, till the whole was paid up? 1 
5. On the following accompt at 4 per cent. to 28th February mb 
55 hy 1 nd 
A. S. His accompt current with the Perth united Co. 
Js Dec. 31. To balance L. 150 Jan. 8. By caſh L. 5 Wh 
| 7 
| „Jan. $2: £0 cal 10 30. By ch 60 d 
| gs 17. To caſh 170 Feb. 11. By caſh ' 60 r. 
q 28. To caſh. 100 17. By caſh 30 
Feb. 25. To caſh 1 . N Ex 
a VE . | . | {1 5 3 
F 6. On the following accompt, allowing 5 per cent. when th 25 
1 balance is due to I. C. and 4 per cent. when due to A. N? | N 
I A. N. his accompt current with James Cochran and Co. 
1 Dec. 31. To bal. L. 178 Feb. 9. By cath L. 60 10 
1 Mar. 9. To caſh 50 7 6 May 13. By caſh 78 
1 1)9. To can 78 197 6 17. By caſh 62 
. April 5. To caſh 18 5 206. By caſh 260 
May 13. To caſh 42 10 July 15. By caſh 15 26 
1 June 22. To caſh 18 i5 Aug. 9. By caſh 85 
= July 11. To caſh 12 7 6 Sept. 11. By caſh 19 
1 Aug. 19. To caſh 243 12 By caſh 36 


5 * 
! OR. 31. To can 70 & Dec. 25. By cam 87 
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7. James Hill received from M. Bruce L. 368 on the 15th June. 


ld him, 12th July, L. 70; and, 18th ditto, L. 140. Received # 


t Auguſt, L. 95: 10 5s. and, th Aug. Is 83 15 Paid, 
ech September, L. 62: 5 8.; and, 19th ditto, L. 23; and, ad 
Dctober, L. 65. Received, it! Yovember, L. 4%. Paid, 30th No- 
ember, L. 300. And cleared accompts ziſt December. Ke- 

uircd the legal intereſt ? 

e. Thomas Vernon owed James Cox L. 150 on the 31ſt De- 
ember 1772. He paid him on the 19th February L. 75; and 
ch March L. 145: 98.; and 12th June L. 76; and 28th July 

73: 11 8-3 and zoth ditto L. 86: Kt and 21ſt Aal 
340; and 19th September L. 4528. He alſo received from 
im zuſt March L. 500; and 12th May L. 360; and 18th Au- 


19. Required a ſtate of the accompt, and intereſt to 31ſt De- 
ember 17735, allowing per cent. when the balance i is due to Cox, 
nd 3 per cent. when due to Vernon? 


date of each payment, and add it to the principal, and then 
tract the payment from the amount. | 


Ex. A bond for L. 540 was due 18th Auguſt 1772 ; and there 
2s paid 19th March 1773 L. 50; and 19th December 1773 
25; and 23d September 1774 L. 25; and 15th Auguſt 1775 
110. Required the intereſt and bitatice due on the 11th No- 
ember 1775 


ut L. 20; and 1208 October L. 76 : 5 8.; and 19th November 


113. When payments are made on conflituted debts, at conſi- 
cable diſtances of time, it is uſual to calculate the intereſt to 


| 6420 rooq ; and he limes 320 acres at the rate of 20 load pe 
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A bond due 13th Auguſt 1772 L. 540 
Intereſt to 19th March 1773, 218 days L. 16 26 16 2( 


I. 566 2. 
Paid 19th March 1772 1 15 TY | pal 
Balance due 19th March 1773 L. 506 2% Tü 
Intereſt to 19th December 1773, 275 days 19 1 2 19 11 45 
| 5 — — | * 
L. 525 310! 
Paid 19th December 1773 e 15 8 . 
5 a | . 
Balance due 19th December 177 L. 500 39 thir 
Intereſt to 23d Sept. 1974, 278 days 19 9 19 or 
3 5 | L. 519 4 185 
Paid 23d September 1774 25 19 
1 . — 
Balance due 23d September 1774 ERS L. 494 4; + 
Intereſt to 18th Augult 1775, 329 days 22 5 3 22” .41 * 
3 1 FE L. 516 9 ea 
Paid 18th Auguſt 1777 110 15 
| | IIS a in pare 
Balance due 18th Aug. 177 I.. 406 oi 
Intereſt to 11th Nov. 1775 85 days oo 446 4; 461 % 
Balance due 11th November 1775 5 L. 411 4 ling 
| Amount of the intereſt L. 8x 4 2 5 
OY „%% in] re 
Qu. 1. A bond for L. 1000 being due r 5th May 1766, there * 
was paid on the 12th February 1767 L. 200; on the 19th June \ 
1768 L. 250; on the 3iſt Auguſt 1769 L. 150; and on the 111 plac 
November 1771 L. 100. Required the balance due 3 1ſt DecenWr,, 
ber 1792, with intereſt at 4 per cent. ? „5 15 
2d. An eſtate was bought for L. 3000, payable, one half Men 
 Whitfunday, and the other at Martinmas 1765; however, it w. \ 
only paid in five equal portions of L. 600 each, on 15th AuguiM.e e 
1765, 10th March and 12 July 1766, 9th January 1767, and 314 
May 1769. Required the intereſt? | ont 
| 2 55 If 
M1sCELLANEOUs QUESTIONS. wh 
I. A gentleman buys 720 acres land at L.12 per acre, and incl fee. 
ſes them at 8 d. per roo; the length of the incloſures bein has 


ace 


Crap. VII. RULES ror PRACTICE, 91 


acre, for which he pays 4 8. 6 d. per load. Then he lets 120 
acres at 21 8.; 250, at 15 8.; and 184, at 12 8.; and the reſt at 
10 8.; and ſells the eſtate for 25 years purchaſe. Required the 

gain or loſs ? . * 
I. A farm of 60 acres arable land is rented at 30 s. per acre. | 15 
þ IThe ſeed required is 14 bolls per acre, at 16 8. per boll ; labour £10 
a guinea per acre ; other expences L. 12; produce 5 bolls per, HU 1 Wi 
acre. Required what price per asss-will indemnify the tenant ? LIU & 1 
; III. A ſhopkeeper buys 12 cwt. 3 qr. ſugar, at L. 3: 14s. per it 
cwt. and begins to retail it at 9 d.; but, after ſelling 2 cwt. 2 qr. 
he reduces the price one farthing, and reduces it always a far- 
thing more, after felling a like quantity. Required his gain or 
loſs ? - : PR: | 5 
IV. A merchant buys 412 bolls wheat at L. 1: 0: 4; 163 at 
18 8. 9 d.; 207, at 198. 4 d.; 119, at 19 8. 10 d.; and 74 at 
19s. 2 d. The inlake, while in his cuſtody, is 2 per cent. and 
tne loft rent, and other charges, L. 6: 10s. He ſells one third 
of it at 20 8. 6 d.; one third at 20 8.; and one third at 19 8. 6 d. 
Required his gain or loſs ? | N 

V. A merchant imports 70 pieces German linen, qt. 23 yards 
ach prime coſt, drawn on Holland f. 1624, at 23 d. per f.; 
freight L. 2: 2: 6; duty 3 d. per yard, deducing 10 per cent.; 
inſurance, L. 5: 5 8.; and other charges L. 4: 18: 11 d. Re- 
quired the price per yard? | N „ 

VI. A manufacturer buys 30 matts flax, weighing each 104 Ib. 
at f. 23 per matt, and 2 8. + d. per gilder. The expence of dreſ- 
ling is L. 5: 4: 0. There is 25 of the weight loſt in dreſſing; 
and it yields 76 ſtone 2 Ib. tow, at 4 d. per Ib. and three kinds of 
dreſſed flax; the beſt at 1 s. 1 d, the fecond at 1 s. and the third 
at 9 d.; and, for every Ib. of the beſt, there are 3 of the ſecond, 
and 2 of the third. Required the gain or loſs ? wh 

VII. A perſon can purchaſe coals at 6 s. 4 d. per load, at a 
place where the carriage will coſt 3 8. 2 d. per load, or he can 
purchaſe them at 7 s. 9d. per load at a ſea- port, and can freight 
a ſloop that carries 150 load for L. 10. Required which is cheap- 
eſt, and the difference ? 5 3 5 

VIII. Required to divide a common of 1652 acres into 5 parts 
of equal value; ſuppoſing 327 acres, at 2 8. 4 d; 450 at2 8. 

"WM 314 at 1 s. 6d.; and 561 at i 8. ; and allotting the firſt ſhares 
on the moſt valuable ground ? | pe 7 

IX. A houſe is painted at 9 d. per ſquare yard. The firſt, 
room is 28 yards round, by 3+ high; the ſecond 18, by 34 ; the 
third 12, by 34; the fourth 14, by 3; and the 5th 10, by 3. 
The painter uſes 16 ſtone white lead, at 5 s. 8 d.; 30 pints lint- 
ſeed-oil, at 1 8. 3 d.; and other materials, value 16 8. How much 
has he for his trouble? „„ 

N. A 
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X. A ſmith buys 36 ſtones iron at 3 8. 6 d. per ſtone; be 
makes 7 chimneys, weighing each 3 ſtone 2 Ib. at 53 d. per lb. 
and makes the reſt into horſe-ſhoes, weighing each 13 ounces, x 
4d. Required how many he will make, allowing 4 ſtone to be 
loſt in working, and his gain, reckoning 40 days labour, at 1 
2d.z fire and other charges 18 s. ? 

4 The magiſtrates of a qprough propoſe to bring water from 
a fountain 2 miles 3 furlongs diſtant, in lead pipes, each yard 
weighing 38 Ib. at 24 d. per lb.; expence of carrying and laying 
the pipe 1 ſh. per yard; ciſterns and other charges L. 39: 12 : 11, 
There are 200 inhabitants who agree, in *conſideration- of being 
ſupplied with water at their houſes, to pay as much annually 2 
may amount to the intereſt of the oy expended. | Required 
how much each ſhall pay? 

XII. A brewer buys 5 bolls malt at L. 1: O: 9, and 25 b. hops it ic 
at 18. 4 d.; he pays for duty L. 2: 19: 3; for coals, fervants|ta' 
wages, &c. 198. 8d; he brews 96 barrels beer. How much 
does it colt per barrel! ? are 

XIII. Required to divide a prize taken at ſea, value L. 20370, 
among the captain, 2 lieutenants, the ſurgeon, and purſer, 4 

peity offi ers, and 100 private men; allowing each petty officer a 
mach as two private men; the ſurgeon and purfer each as much 
as 8 men; the lieutenants each as much as 16 men; and the 
Captain as much as 40 men ? 

XIV. A hdd. lintſeed, containing 184 pecks, being an, ad 
lippie produces-12 lb. flax, and each Ib. is ſpun into a ſpindle and 
a quarter of Yoon; Phe is wove in a 1200 reed. Required hoy 
much linen it will make, ſuppoſing the woof to require one fiſth 
part Jeſs than the warp, and that the linen ſtretches 5. per cent. in 
manufacturing? | 
| N. B. A ſpindle contains 48 c cuts of 120 threads each, 23 yard 

long; and there are two threads in the warp tor each ſplit in the 
reed. 

V. A county, zo miles Jon: 10 8 101 broad, contains 12 
pariſhes of 500 inhabitants each, and one city of 6000 ; one fourth 
of the ground may be reckoned for waſte and high ways; of the 
remainder, two thirds is paſture, and one third arable z one hals 
of the arable ground is uſually ſown with wheat, peaſe, oats, and in 
| barley, in rotation, and then reſted for 5 years; the other halt Wins 
being improper for wheat, two crops of oats are introduced in the na! 
rotation. I hey ſow 3 firlots of wheat or barley, 5 of oats, andil 2 
6 of peaſe; and recap, at an average, 9 bolls of wheat, 6 of barley, ne 
5 of oats, 480 4 of peaſe. The horſes and cattle conſume 1 5 bob an 
oats, and 5 peaſe, ior every 100 arable acres. Three fourths oo x: 
the inhabitants of the city, and one fiſth of thoſe in the country, ue 
uſe wheat bread, and conſume 5 bolls each; the remainder con- 


ſume 4 bolls of oat-meal, whereof 143 pecks are got f from * 0 
0 
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ol of oats, and 2+ bolls peaſe. There are 6 bolls barley conſu- 
cd. on each farm of 200 arable acres, and 5920 in the city. Re- 
uirèd how much each kind of grain they muſt purchaſe from o- 
het places, or bow, much they will have to d. ks of? 
XVI. Required the pay of a regiment for a, ur, conſiſting of 
o companies, containing each 78 rank you file, at 8 d. per day; 
drummers at 18. 2 cor porals at 1 8. 2 ſerjeants at 1 876 d. an 
oſign at 3 s. 8 d. a licutenant at 48. 8 d and a captain at 10 8.; 
U 


— 


and | the colonel of the regiment 24 8. the lieutenant-colonel at 
5. the major at 15 8. who allo ler te as Captains to 3 regiments z 


14 e Agen at 4 8. . chaplain 68. 8 d. an 8. and duarter- 
8 ptr 4 8. 8 d.? . | 
XVII. A n engages to \ ſupply a ſhip with proviſions, 


anc rece;ves 1568. per month of 28 days, for each private man, 
ic as much for each officer, and 6 times as much for the cap— 
un. The crew conſiſts of 7 officers, beſides the captain, and 
146 private men. He ein 23 barrels beef, at 37 8. 9 d.; 13 
arrels pork, at 54 8. 6 d.; 6 ton 13 C. 3 oh bread, at 20 $-: DCE 
4 60 buſhels peaſe, at 4 8. 6 d.; 15 C. 3. 7 lb. cheeſe, at 
20 8. 6 d. per C.; 12 C. butter, at 6 d. per: ; ; 15 quarters meal, 
(18's. 9 d.; 7 C. ſock-liſh, at 27 8.3 cooperage 26d Mharges, 
. 9 4: 5- The ſhip returns after a voyage of 3 months aud 
lays, and the contractor ſells the remaining provitions lor L. 45. 
Required his gain or lots? 


L 1.;8,000000. Required how long a man would take to tell it in 
guineas, or Weine reckoning 200 pieces in a minute for 10 
bours a lay aaiſo, how many waggons, loaded with 1200 lb. each, 

would be required to carry n, the weight ot a guinea being 6 dwt. 
9 gr. and of a ſhilling 3 awt. 21 gr.; and how long a train they 


reed form, allowing 40 feet for each waggon and horſes; alto, 
ee {ar the money would extend in a line, if the pieces were laid 


cho to each other, the diameter of each being an inch? 
2 


NIX. Ibe expence of building a bridge amounted to I. go; ta 
deftay which, a toll was allowed, of + d. each” toot-paſlens "cr, 1d. 
eacu horie Or Ox, 2 d. each cart, and 6 d. each chaile. There are 
500, foot. palicngers, 30 bor ſe, 20 carts, and 12 chaiſes daily, ar 
am average, and 12000 cattle annually. The cxpence ol coilect- 
ing the toll is L. 40. Required how many per cent. ol che origin 
na) expence the toll amounts to? 

XX. It the depth of rain that falls annually in Britain be 32 
inches, the extent of ground good mites, the number of inh Fa 
Is Wants 8 millions, and the vantity of water uled by each Unily half 


ö gallon. Required what proportion of the whole rain- water they will 


—— . — > I” 4. 


CS —— 


f uſe ? Required alſo what proportion of the alr, Within 10 yards 


. 0! the ground, they will reſpire in a year, ſup ppot' nz cach perſon 
co rclpire an hd. in an hour? N. B. A ba. contains 1 4533 Inches. 
) . XXI. 


* 


XVIII. The national debt, at the late peace, amounted to 
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He expeQs 9 bolls at 12 8. and 45 ſtone ſtraw at 2 d. from ec: 


XXIII. A merchant imports 600 quarters wheat, prime col 
358. per quarter, freight 3s. 9 d- per ditto, inſurance on L. 1100 


price per bol}, reckoning 196 bolls for 100 quarters? 


of bleaching 2 d. per yard. At what price can the manufacturer 


XXV. A farmer raiſes 72 bolls wheat at 18 8. 3 156 bolls oats 2 


6 doz. {mall ditto, weighing each 12 dwt. and 6 pieces plate 
wg. No 1—1 Ib. 3 dwt. 10 gr. No 2—1 lb. 1 oz. 13 dwt. 48 


13 dwt. 6 gr. No &—5 02. 14 dwt. 2 gr. Required how much 


| ſold for L. 500, and cargo, conſiſting of 150 hds. wine, at L. 15 


from which there is to be deduced L. 19 for charges, and 5 pe 
cent on the groſs value for agents fee; among the officers and cre 
in the ſollowing proportions: Three eighth parts to the captain 
one eighth equally among 5 commiſſioned officers, one eighth © 


XXI. I carried to market 48 guineas, 17 half guineas, 13 qua. 
ter guineas, 7 moidores, 3 quarter moidores, 9 eighth Joannes's, . 
half crowns, and 23 ſhillings. I ſold there 3 cows for 5 guinen 
each, I bought 450 ſpindles yarn at 2 8. 3 d.; 114 ditto at 2; 
and 107 ditto at 1 s. 9 d.; alſo 150 yards, linen, at 1 8. 91 d 
My expences were L. 1:18 8. Required how much I brough 
home ? | 5 N | _ 

XXII A farmer is offered L. 45 for a field barley of 9 acre, 


acre. The expence of reaping is eſtimated at 5 8. per acre, threſh. 
ing 6 d. per boll, and carriage to market 4 s. per load of 6 bollz 
He is willing to fell it 5 per cent. cheaper than the expected pro. 
duce, to ſave riſk. Required if he ſhould accept the offer ? 


at 2 guineas per cent.; other charges L. 19: 6 d. Required the 


XXIV. If 3o lb. flax, at 1 8. 9 d. be ſpun into yarn, and every 
5 lb. make 6 ſpindles, and every ſpindle make 33 yards linen; 
expence of ſpinning 18. 2 d. per ſpindle, of weaving 44 d. and 


ſell it fo as to gain 2 d. on each ſhilling ? 


12 8. © d.; 87+ bolls barley at 14 8.; 54 bolls peaſe at 10 8. 6 d. 
125 bolls potatoes, at 6 s.; 3542 ſtones hay at 44 d; and paſturg 
3 cows at 30 8s, He retains one eight of the wheat, one fixth « 
the oats, one ſeventh of the barley, one fourth of the peaſe, and 
one twentieth of the potatoes, for ſeed ; and pays the rent of 
150 acres, at 25 8.; for manure L. 35; for ſervants wages and 
maintenance L. 64; and for other expences L. 42. Required hi 
gain or loſs? _ V 3 

VXVXVI. A goldſmith buys L. 100 value of ſilver at 58. 3 d. per 
oz.; he makes 6 dozen ſpoons, weighing each 2 0z. 4 dwt. and 


No 43—1 lb. 6 oz. i5 dwt No 4—10 oz. 2 dwt. No 5-—6 0% 


ſilver he has ſtill unwrought ? | 
XXVII. Required to divide a prize taken at ſea, being a ſhi 


1200 gallons brandy, at 48.z and other goods, value L. 1080 


qually among 9 warrant officers, one eighth equally among l 
etty officers, and two eighths equally among 150 private men 
2 aa - gu — 50 XXVII. 


* 


% 


ar, VII. RULES ron PRACTICE gx 


XXVIIL A pipe of Madeira wine, which contains at -preſcnt 
dozen, may be ſold at 36 s. per dozen, If the proprietor keep | 

t two years, he expects to ſell it for 41 8. per dozen; but, beſides 
oling, the intereſt of the value, it will inlake 2 dozen; and the 

xpence of cellar-rent, and charges, will come to 15 8. Required 

fhe will be a gainer by keeping it? * e 

XXIX. A farmer raiſes flax for 1o years on ground rented at 

pc s.; the firſt year he fows 3 hdds. at 5 8. 5 d. on 5 acres; ex- 

\ hences, beſides ſeed and rent, L. 6: 3 8.; produce 90 ſtones flax 

| 8. | Expences. Produce. 


— 1 "I — 1 1 V4 * — 2 
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2d year 2x hds. at 57 6 on 32 acres. L.s 9 — 65 8t. 


8 


13 Fon VV 
Required the average crop per acre, the average crop per hd. 
bwn, the average quantity ſeed per acre, the average price of the 
ſed per hd. per acre, and per year, and the avcrage colt of the flax 
ter ſtone? . 5 „„ 

XXX. A grazier has 50 calves, value 12 8. each. If he keep 

em 3 years, they will coſt 5 s. the firſt year, 105. the fecond, 
and 5 8. the third, for ſummer's graſs; and 78. 5d. the firſt, 
12 8. 6 d. the ſecond, and 20s. the third, for winter feeding; aſ- 
er which the- cattle will fell at L. 5. Required the gam or lots, by 
bringing them up, ſuppoſing one to die each ſumracr, another each 
winter, and allowing ſimple intereſt from the end of each year ? 

XXXI. 2000 copies of an octavo book of 600 pages are print- 
ed. The paper coſts 12 s. per ream, of 5co ſheets ; type-work, 
15, per page; preſs-work, 2 8. 6d. per ream; other charges at 
printing 5 8. per ſheet; binding, 8 4d. per copy; advertiling, and 
incidents, L. 3: 19: 2. Required at what price it mult be {old 
that the editor's profit may be cent. per cent.? 8 0 
XXXII. Suppoſe 12000 puncheons rum be uſed annually in 
Britain for punch, at 9 8. per gallon ; and that each pint of rum 
requires £ Ib. of tugar, at 7 d. per lb. and a lemon at 1+ d. Re- 
quired the quantity and value of ſugar and lemons, the whole va- 
lue of the punch, and the tonnage of ſhipping neceſſary to import 
the materials, reckoning 8 boxes of 1200 lemons, or 3 puncheons, 
equal to a ton? 3 5 
XXXIII. Suppoſe the number of inhabitants in Britain 8 mil- 
lon; that the quantity of victual neceſſary to be raiſed for each, 
cluding what is conſumed by cattle, and uſed for ſeed, is 3 

5 5 ! quarters; 
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acre; that 2 horſes labour 36 acres ; that each horſe requires 


five mariners for cach ſhip of 100 tons? 


each yard produces, at an average, 4 turnips of 3 Ib. weight. Re. 
_ quired how many cattle he ſhould purchaſe for fattening on the 


broad, how many acres of burial-ground will there be occaſion 
_ whereof t in 2 ; dies annually, and that a grave remains unopen- 


ſtones hay per acre, at 4 d.; the expence of making the hy 
being L. 3; or, it will fatten 20 oxen, which may be bouglit 
for L. 5; and, when fat, will yield each 36 ſtones beet, 


value of 1s. 9 d.; expence of the dairy L. 4: Or, it will paſtate 


to each houſe; and that one third of the houſes have leſs than 


10 r 11; one fourth of the remaining ones 12 or 13; one half dd 


for 11, 18-3 for 12, 1 8. 2 d.; for 13, 18. 4 d.; for 14 to ly 


18. 9 d.; for 23, Is. 10 d.; for 24, 18. 11 d.; for 25, and al 
above, 2 8. per window. Houſes under 6 windows pay no houle 


quarters; that the land, at an average, produces 3 quarters py 
ſett of ſhoes per annum; that each ſhoe weighs 1 1b. averd.; an 
that a ſmith makes 5 ſett of ſhoes in a day, and labours 300 day 
in the year. Required tha number of plough horſes; the quantity 
of iron neceſlary to ſupply them with thoes ; the number of ſmith 
employed in making them; and the tonnage of ſhipping, ani 
number of mariners employed in importing the iron, reckouin 


XXXIV. A farmer has 10 acres turnips, drilled in rows at: 
yard diſtance; and he finds, by trials in different places, tha 


crop, ſuppoſing that they require 60 days to fatten, and conſuny 
each go Ib. per day? 5 24 „ 
XXXV. If the ground allowed for a grave be 8 feet long, and; 


5 


for in Britain, ſuppoſing the number of inhabitants 8 million 


ed for 12 years? | 1 
XXXVI. A field of graſs, meaſuring 12 acres, will yield zu 


4 s. 3 d.; or, it will keep 12 milk-cows for 16 weeks, each d 
which will yield 5 Ib. butter per week, at 8 d. and milk to tht 


40 horſes for 50 days, at 5 d. Required which is moſt prot: 

J 8 3 
XXXVII. Required the amount of the houſe and window-ta 

in a town containing 8640 inhabitants, reckoning 6 inhabitants 


6 windows; one fourth of the remaining ones 6 or 7 ; one {ti 
of the remaining ones 8 org; three fifths of the remaining ones 


the remaining ones 14, 15, Or 16; and the remaining ones from 
17 to 26; always an equal number of each: The houſe-dut) 
being 18. per houſe, and the window-quty for 7 windows 26 
each; for 8 windows 6 d. each; for 9, 10 d., fer 10, 11 d.; 


incluſive, 1 8. 6d. ; for 20, 1 8. 7 d.; for 21, 1s. 8 d.; for 2 


tax; and, under 7 windows, no window-tax? 
XXXVIII. If a cubic foot of coal weigh 70 lb. averd. what ex. 
tent of coal, 8 feet thick, will be neceflary to ſupply a city 0 
5000 inhabitants annually, ſuppoſing that each family 4 5 
| | 2 e- e ; per OD 
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zerſons conſume, at an average, 42 buſhels, weighing 10 ſtones 
of 16 Ib. averd. per buſhel? bs f 
XXXIX. Light paſſes from the ſun to the earth, whoſe diſtants 
Is computed 118,541,428 miles, in about 7 minutes. The earth 
evolves round the ſun in a year, (ſee queſtion 15. in divifion,) and 
round its axis in 23 hours 56 minutes, the circuit of the equatorial 
parts being 24932 miles. A ſtone, after falling a ſecond, moves at 
the rate of 64 feet in a ſecond ; ſound about 11 50 feet in a ſe- 
cond 3 a cannon ball about 7 miles in a minute; a ſwift horſe 
galloping about a mile in 3 minutes. The hour-hand of a clock 
goes round the dial-plate circuit three feet in 24 hours. A hop 
vine climbs to the top of a pole 20 feet high in 6 weeks. Requi- 
ed the proportions of the velocity of theſe motions to each other, 
and the ſpace each paſſes through in an hour? . 
XL. There is annually conſumed in London 98000 black 
cattle, 600,000 ſheep, 180,000 ſwine, 160,000,00 1b. butter, and 
20,000,000 Ib. cheeſe, and 5,000,000 gallons milk. Required 
Wwhat extent of ground is required to ſupply it in theſe articles, 
ſuppoſing 2 acres for rearing, and the produce of half an acre for 
ſattening each of the cattle z an acre for rearing and fattening 
Aſheep; a quarter victual for fattening each of the ſwine, the 
ground producing, at an average, 34 quarters; three fourths of an 
acte for each milk cow; and that each yields 5 lb. butter, 7 lb. 
cheeſe, or 18 gallons milk for 25 weeks? He, 
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VULGAR FRACTIONS, 


114. 1 ** order to underſtand the nature of vulgar fractions, we 
muſt ſuppoſe unity (or the number 1, ) divided into ſeve- 
ral equal parts. One or more of theſe parts is called a fraction, 
and is repreſented by placing one number in a ſmall character a- 
bove a line, and another under it: For example, two fifth parts is 
written thus, 4. The number under the line (5) ſhows how many 
parts unity is divided into, and is called the denominator. The 
number above the line (2) ſhows how many of theſe parts are re- 
preſented, and is called the numerator. e 
115. It follows from the manner of repreſenting fractions, that, 
when the numerator is increaſed, the value of the fraction becomes 
e e N greater; 


. 


lue. Thus, every fraction may be expreſſed in a variety of forms 


or . Fractions of this kind ate greater than unity. Mixe! 


— . — 


denominator is 3, makes , and this added to 3, amounts to 
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greater; but, when the denominator is increaſed, the value be. 
comes leſs. Hence we may infer, that, if the numerator and deny. 
minator. be both increaſed, or both diminiſhed, in the ſame prg. 
portion, the value is not altered; and therefore, if we multiply 
both by any number whatever, or divide them by any numb 
which meaſures both, we ſhall obtain other fractions of equal ya, 


which have all the ſame ſignification. 


116. A fraction annexed to an integer or whole number, make 
a mixed number, For example, five and two third parts, or 2, 
A fraction, whoſe numerator is greater than its denominator, i 
called an improper fraction. For example, ſeventeen third part 


numbers may be repreſented in the form of improper fraction !? 
and improper fractions may be reduced to mixed numbers, ani” 
ſometimes to integers. As fractions, whether proper or imp“ 
per, may be repreſented in different forms, we mult explain the 
method of reducing them from one form to another, before t 
*eonfider the other operations 
117. PROBLEM I. Ts reduce mixed numbers to improper fra” 
tions : Multiply the integer by the denominator of the fraction, aii 
to the product add the numerator. The ſim is the numerator of th he 
improper fraction jought, and is placed above the given denomino®” 
tor. | p: NT Eh 
| | \ I 
ö ure 
Ex. r 8 4 
, 5 integer. 1. 44 8. 784+ ble 
3 denominator. $ Ir 9. 16427 4 
„ %%, , US OE. 
to proceed, 4 465 _ 11. 7932 1 
2 numerator given. 5. 189 % %¶ł © 12. 31755 Mr 
NN C0 7 ooh 13. 1977 ill 
17 numerator ſought. 7. 31224 14. 008 
118. Becauſe one is equal to two halves, or 3 third parts, or : 
quarters, and every integer is equal to twice as many #.4]ves, 0 


four times as many quarters, and ſo on; therefore, every intege 
may be expteſſed in thu form of an improper fraction, having an 
aſſigned denominator: The numerator is obtained by multiply: 
the integer into the denominator. Hence the reaſon of the toſs 
going rule is evident. 5, reduced to an improper fraction, wi! 


Il 


—_— 4 
* — 
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119. PROBLEM II. To reduce improper fraftions to whole or 
ed numbers: Divide the numerator by the denominator. 


- 


IIATO 
Ex. T1 677. 


„ 4 N 
„ 17Min; „ . Ny 
102 2. Tr 6. * 
| T2 7s 36 * g 8541 
POT 3 1 71 
10 8 4. 33 8, F — 


This problem is the converſe of the former, and the reaſon may 
e illuſtrated in the ſame manner. 


120. PROBLEM III. To reduce fractions to lower terms. 
divide both numeratar and denominator by any number which mea - 


res bath, and place the quetients in the form of a fraction. 


Example. 54% = +3 = + 
Here we obſerve that 135 and 360 are 
he quotients form 37, which is a fraction of the ſame value as 
in lower terms. Again, 27 and 72 ate both meaſured by 9, and 
he quotients form 43, which is {till of equal value, and in lower 

Ems. | | 8 


121. It is generally ſufficient in practice, to divide by ſuch mea- 
ures as are found to anſwer on inſpection, or by the rules given 


42. But, if it be required to reduce a fraction to the loweſt pof- 
ible terms, we muſt divide the numerator and denominator by the 
reateſt number which meaſures both. What number this is may 
not be obvious, but will always be found by the following rule 


To find the greateſt common meaſure of two numbers, divide the 


preater by the leffer, and the diviſor by the remainder cominually, 
ill nothing remain; the laſt diviſor is the greateſt common mea- 


. 


ure. 


* 


Ex. Required the greateſt number which meaſures 475 and 589? 


475)589(1 Here we divide 389 by 475, and the 
RY + _._ __ Temainder is 114; then we divide 475 
— - by 114, and the remainder is 19; then 
114)475{4 ꝶBð. we divide 114 by 19, and there is no 
e remainder: From which we infer, 
— that x, the laſt diviſor, is the greateſt 
29(114(6. common meaſurſee. 


: © 
2 1 
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both meaſured by 5, and 


* 
1 
1 
4 
x 


it 
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£4 
5 
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difference, and will meaſure any multiple of either. In the tore 


them both, for it meaſures 114, and therefore meaſures 456, whid 


meaſure of that number, and the third. If there be more number, 
we proceed in the ſame manner. The learner may try 108, 


; that have the ſame denominator : 


tors except its own. The products are numerators to the reſpectiu 
Fractions ſought, . 


the common denominator. 


to ine Pan 


To explain the reaſon of this, we muſt obſerve, that any numbe 
which meaſures two others, will alſo meaſure their ſum, and they 


going example, any number which meaſures 589, and 475, wil 
meaſure their difference 114, and will meaſure 456, which is; 
multiple of 114 3 and any number which meaſures 475, and qc, 
will alſo me.ſ{ure their difference ty. Conſequently, no numhe 
greater than 19 can meaſure 589 and 475 Again, 19 will meaſur 


is a multiple of 114, and 475, which is juſt 19 more than 456 
and, becauſe it meaſures 475 and 114, it will meaſure their ſun 
589. To reduce 43+ to the loweſt poſſible terms, we divide bot 
numders by 19, and it comes to 4+. VW 
If there be no common meaſure greater than 1, the fraction! 
already in the loweſt terms, | 


122. If the greateſt common meaſure of 3 numbers be required, 
we find the greateſt meaſure of the two firſt, and then the greateſ 


945, and 747, and may reduce the ſollowing fractions to the lowel 


6 

. | » 
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123. PROBLEM IV. To reduce fractions to others of equal-valu 


1ſt. Multiply the numerator of each fraction by all the denomint 


2d. Multiply all the denominaters into each other; the produf i 


G2” oo 


+ 


| 4 Bo CO 9 oo ogy Hy Le, ou PE 
Ex. F and ꝝ and 5 = 355 and Tos and 278 
288 firſt numerator, 
= 280 ſecond numerator. 

135 third numerator. 
= 360 common denominator. 


i 
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Here we multiply 4 the numerator of the firſt fraction by 9, 2nl 
3 the denominators of the two others, and the product 288 is thi 
numerator of the fraction ſought, equivalent to the firſt. Tit 
other numerators are found in like manner, and the common 6 

* a 8 | | | | 925 52 Fea | nomina I 
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\minator 360, is obtained by multiplying the given denominators 

9, 8, into each other. In the courſe of the whole operation, 
e numerators and denominators of each fraction are multiplied 
the ſame number, and therefore their value is not altered. 
ake for practice the numbers given 5 126. 


124 The fractions thus obtained may be reduced to lower 

rms, if the ſeveral numerators and denominators have a com- 

on meaſure greater than unity. Or, after arranging the number 

1 multiplication, as is done above, if the ſame number occur in 

ach rank, we may daſh them out and neglect them; and, if 

umbers which have a common meaſure occur in each, we may 

ih them out and uſe the quotients in their ſtead; or any num- 
er which is a multiple of all the given denominators, may be 
ſed as a common denominator. Sometimes a number of this kind 
pill occur on inſpection, and the new numerators are found by 

ultiplying the given ones by the common denominator, and di- 
ding the products by the reſpective given denominators. 


125. If the articles given for any operation be mixed numbers, 
ey are reduced to improper fractions by problem I. If the anſwer 
ttainel be an improper fraction, it is reduced to a mixed number 
problem II. And, it is convenient to reduce fractions to lower 
rms, when it can be done, by problem III. which makes their 
alue better apprehended, and facilitates any following operation. 
he reduction of fractions to the ſame denominator by problem 
V. is neceflary to prepare them for addition or ſubtraQtion, but 
ot for multiplication or diviſion. e 


' ADDIT1oN of VVL CAR FRACTIONS. 


126. RULE. Reduce them, if neceſſary, to a common denominator; 
17 the numerators, and place the ſum above the denomi nat or. | 


Ex. 1. 1 & 3 = 2} »622 by problem IV. = 4; 
Er. 2. K ELN $49 Ann 7 
e by problem II. = 3 445 ri 


The npmerators of fractions that have the ſame denominator 
gnify like parts; and the reaſon for adding them is equally obvi- 
us, as that for adding ſhillings or any other inferior denomina- 
lon. „5 5 | BED ä | 


JJ de adn. 

127. Mixed numbers may be added, by annexing the ſum of 
de fractions to the ſum of the integers. If the former be a mixed 
umber, its integer is added to the other integers. - 
| 5 1. 


9 4 
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| 81 3 : 
1. | 5 T 9. + 5 5 
7 3 6 $ 10 | ARS . 
„ Te 1 7 N T * T | 
5 2 5 a 8 4 3 1 5 * 9 
* 7 8 * 7 5 F 
1 4 99 f 1 f * 12. 1 1 2 1 x 
: 7 1 ˙ SN „ LA 
1 55 Tz 4 13. 8 9 * 5 
F „„ 
: 37 9 5 | 14. r T5 - 44 
127 13605 8 3645 5 15. 1259 4 1633 935 
2 a — | 
+ 9957 + 3247 + genre og 16. 3687. 912% $46 
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SUBTRACTION of VULGAR FRACTIONS. 


128. RULE Red ce the Fractions to a common denominatar ; ful. 


#ratt the numerator of the ſubtrabend from the numerator of the mi. 


nuend, and place the remainder above the denominator. 


Ex. Subtract 2 from + remainder 34 


* 2 4 ES RG. TCD LY from 35 1 
73 = 240 by Proh. IV- . take 24 the 
7 LY hu OO 9 4 
rem. 11 
129. Io ſubtract a fraction from an integer: Subtract the nus 
merator from the denominator, and place the remainder aboye the 
denominator ; prefix to this the integer diminiſhed by unity. 
Ex. Subtract + from 12 remainder L 12 1 
To ſubtract mixed numbers, proceed with the fractions by the of ; 
foregoing rule, and with the integers in the common method. In 
the numerator of the fraction in the ſubtrahend exceed that in the dec? 
minuend, borrow the value of the denominator, and repay it Mei 
adding 1 to the unit place of the ſubtrahend. 15 
ER Sy & a05t from nat © that 
„ io teas dats ho Fo 
oe Et” 7 2 * 
3 ie by Prob. VU. 1454, e 
N „„ 5 
„„ Free ogg don 4 740 lt 
| | „ 10˙¹ ö 4, ed: 
Here, becauſe 27 the numerator of the fraction in the munuen' 1 
is leſs than 35, the numerator of the ſubtrahend, we borrow ud 
the denominator z 27 and 45 make 72, from which we ſubtract 3 


and obtain 37 for the numerator of the fraQtion in the remainde! 
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HAP. VIII. 
und we repay what was borrowed, by adding 1 to 5 in the unit 
Jace of the ſubtrahend. _ EY ; 

The reaſon of the operations in adding or ng fractions 
in be fully underſtood, if we place the numerators of the frac- 
ons in 2 column like a lower denomination, and add or ſubtract 
hem as integers, carrying or borrowing according to the value of 
the higher denomination. | En: 


| 1. Subtract 4 from 6 7 4 from 5 
2. + from F Fr from 5 
J +s from 3 9 from 4+ 
FR n 10. - 35 Irom © 144 
„ "254 nom 7 11. 5344+ from gr 


4 
* 
* 
D 
>. 


"Ip 364% from 452 374 from _. 51 


MoLrirLIcATION of VULGAR FRACTIONS. 


130. Ru Lx. Multiply the numerators of the factors together for 
th numerator of the product, and the denominators together for the 
lnominator of the product. „ 185 


. 3 X 77 = 1 = 6575 
1 2 Xx 5 = io num. 82 = 4 by pro 4 G9 
le 3 X 7 8 den. 8 | 74 — 1 4 by ditto 
e 55 42 X 31 2 1302 
: 5 Xx 4= 20 


To multiply 4 by + is the ſame as to find what two third parts 
ef 5 comes to; if one third part only had been required, it 


Ic vould have been obtained by multiplying the denominator J by 3. 
je becauſe the value of fractions is leſſened when their denominators 


that fractions of fractions, or compound fractions, ſuch as 3 of 
5 are reduced to ſimple ones by multiplication. The fame meth 


or more. 


4 


ed: If it be multiplied by i, or taken one time, it undergoes no al- 


a tvo thirds, or the like, its value is diminiſhed, gnd the pro- 
5 duct is leſs than the number multiplied. „ 


* mo 
j N 
f * 


Or 
od 


131. If a number be multiplied by any integer, its value is increa- 


tration, If it be multiplied by a proper fraction, or taken for one 
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132. The foregoing rule extends to every caſe, when there 3 
fractions in either factor. For mixed numbers may be reduced 


ro 


improper fractions, as is done in Ex. 2.; and integers may - 
written, or underſtood to be written, in the form of fractio 4: 
whoſe numerator is 1. It will be convenient, however, to gi . 
ſome further directions for proceeding, when one of the factor 6. 
an integer, or when one or both are mixed numbers. 7. 
iſt. To multiply an integer by a fraction, multiply it by the nM 
merator, and divide the produCt by the denominator. 9- 
Ex. 3756 * + = 2253} 
| 511268022532 13 
, or i Wro n OY mit 
2d. To multiply an integer by a mixed number, we multiply Wi” 
firſt by the integer, and then by the fraction, and add the pr I. 
Ss ** e d. 
Ex. 138 X53 7934 138 K 5 = 699 
e „„ 

404140 1037 To 
5 75 7 | d tt 
795 WM" 
3d. To multiply a mixed number by a fraction, we may mult « 
ply the integer by the fraction, and the two fractions together, aui Moti. 
add the products. e jan 
Ex. 151 Xx 5 = 3 OT If 

; TX 5 = Ts = TT 
e OOO 1 225 8 13. 
32 too on OD eee 
Ith. When both factors are mixed numbers, we may multip ns 
each part of the multiplicand firſt by the integer of the multiplies 
and then by the fraction, and add the four products * "ts 
„ 7 ='S3>t = r 135 
$--x JJ | ein 
produc” 65 os „ ken 


ap, VIII. 


1. multiply 7 by 3 3 2 by A 
2 OM... PF n. 3by + 
3 IT by IF 12. It of 7x 
4- Fer by vor 13. 3765 by, + 
[oF 362 by + 14. 4764 by 1 
6. 7483 by 37 15. 3745 voy 27 
7 24683 by 1 16. 1377 by ur 
" Ft 7634 by 19+ 17. 3+ by 55 
. 887 by * 18. 72335 Of 8/27 


Divistonosf VULGAR FRACTIONS. 


ent. 


be diviſor. The product is | Foe nummer of the e 


Ex. Divide : by " Quotient xx —_ 
2 * 9:= 36 
1 


To explain the an of this operation, let us ſuppoſe it requi- 
d to divide y 7, Gr to take one ſeventh part of that fraction. 
his is obtained by multiplying the denominator by 7 ; for the va- 
te of fractions is diminithed by increasing their denominators, 
d comes to r. Again, becauſe 7 is nine times leſs than 7, the 
votient of any number divided by 3 will be nine times greater 


e multiply Ir by 9, and obtain 35. 


ficient to divide the numerators. Ex. 2 divided by 2% quotes 4. 


34. The en of any e divided by a proper fraction 
greater than the dividend. It is obvious that any integer con- 
ns more halves, more third parts, and the like, than it contains 


ents will bave the fame. proportion to the numbers divided; but 
e value of an integer is increaſed when the diviſor is a proper 
action; therefore, the value of: a fraction in a the like caſe i is in- 
aſed allo. 


„ 


135. The Grezulng rule may be ede to every be by re- 
King integers and mixed numbers to the form of improper irac- 
ns. We ſhall add ſome directions ſor ſhortening the operation 
den £2 integers and mixed numbers are concerned. 

_ 1ſt, When 


VULGAR FRACTIONS. 105 


133. Rol E I. Multiply the numerator of the dividend by the de- 
minator of the auer. The product is the numerator of the quo- 


Il. Multiply the 3 of the dividend by the numerator of 


jan the quotient of the ſame number divided by 7. | Therefore 


If the nite and dividend have the fame d-nominator it is 


lits; and, if an integer and fraction be divided alike, the quo- 


. 1 . ARE . 2 * ENS —— — — * 
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iſt. When the dividend is an integer, multiply it by the de 
minator of the diviſor, and divide the product by the numery 


Ex. Divide 368 by 5 
7 


. 
3) 2576 (515+ quotient. 


2d. When the diviſor is an integer, and the dividend a frat 
multiply the denominator by the diviſor, and place the prod 


under the numerator. 4 
Ex. Divide 4 by g quotient r ö 
8 X 5 = 40 5 | 
1 
3d. When the divifor is an integer, and the dividend a mu el 
number, divide the integer, and annex the fraction to the rem 
der; then reduce the mixed number, thus formed, to an 1mprot 
| fraction, and multiply its denominator by the diviſor, wal 
Ex. To Divide 576 Fr by 5 quotient 82 35 + 
7 576 4 - PR: Here we divide 576 by 7, 

56˙ quotient is 82, and the remainde 1 
— 1 to which we ex the fraction 

16 and requee 2% an improper i if 
Re tion z, and multiply its dent 

nator by 7» which gives 57 | 
2755 = IT 1. 
1X72 77 : 
* Divide 1 - £ =: 3s Divide w 4 
2 * | 11. . 5. 
3+ 157 by IT 12. 550 by 7 0, 
5 T by „„ Oc * 55 14 Ts 

&  3$dy: 5 14 4 by 1 WW” 

6. 158 by X IG. 148 by. . 
8 71 f W [( · a 
S. rei GR Pa. L080 

9. 5427 by 475 18. 36; by 121 

I 36. Hitherto we have e the fractions: as abſtract ii 
bers, and laid down the neceſſary rules accordingly. Wen 5 
proceed to apply theſe to practice. Sbillings and pence ml - 
conſidered as fractions of pounds, and lower denomination . 


any kind as fractions of higher; ; and any Metin where 45 
| | endl 


K 


#0929. . — — — rs ve” 224 2 
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ominations occur, may be wrought by expreſſing the lower ones 
the form of vulgar fractions, and proceeding by the foregoing 
es, For this purpoſe, the two following problems are e 


PROBLEM V. To reduce lower denominations to fraftions of 
| highey for the denomiator. 


1. Reduce 7 d. to the fraction of a Qiling. Anſwer v Ye. 
2. Reduce 7 d. to a fraction of a pound. Anſwer +7, 
3. Reduce 15 s. 7 d. to a fraction of a pound. Anſwer 245 
| 4. Reduce + of a penny to a fraction of a N An- 
ee, OR. | 
5. Reduce 34 d. to a fraction of a pound Anſwer 7 55 or mY 
6. Reduce 2. qrs. 7 1b. to a fraction of 1 Cwt. Anſwer £5; ores 


1. If the given quantity be in more denominations than one, 
ase it to the loweſt; thus, 15 8. 7 d. in Ex. 3. is reduced to 
d; and 2 qrs. 7 Ib. in Ex 6, to 63 tb. 

. 2, If a fraction be given, we multiply its d-nominator by 
nalue of the higher denomination. Thus, in Ex. l. we mul- 
the denominator 9 by 240, the value of a pound, and the 
15 2160 is the denominator of the fraction ought. 

. If a mixed number be given, we reduce it to an impro- 
Kanes and proceed -AS directed in the laſt note. TH zus, in 
5. we reduce 37 to 
bs 
l. Reduce 14 8. 5 d. to a fraction of a pound. 
2. Reduce 9s 4d. to a fraction of ditto. 

3. Reduce 18. 44 d. to a fraction of ditto. 
4. Reduce 3 qrs. 5 th. to a fraction of 1 Ct. 
5. Reduce 18+ ells to a fraction of a Scots acre. 

6. Reduce 4 of a * to a fraction of 1 th. Troy. 

| 7. Reduce 16 8. 8 d d. to a fraction of a pound. 

3. Reduce 9 d. 2+ farthings to a fraction of a ſhilling: 
9. Reduce 2 qrs. 13 Ib. to a fraction of a ton. 

19. Reduce 3 of an inch to a fraction of a yard. 

11. Reduce 7 dwt. 12 gr. to a fraction of 1 Ib. roy: 
12. Reduce; T of a fatthing 1 to fraction of a pound. 


of 


i 


wh = 14 2 |S WY 99. ny. eee 


37. PROBLEM VI. To value n of bigher denomina- 


it by the value of the i next. denomination, and continue the 
Ion. 5 | 


. 


her, place the given number for the numerator, and the value of 


1 ef a penny, =. then to % of 4 


H multiply the numerator by the value of the given denomination, 
divide the product by the denominator; if there be a remainder, mul. 


EX. 1. 
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—_ 
I. 
„ — 


2 
3 
7 


1 . . Reden the value f Ex. 2. Required hs value) 
it eL. j. Ire. 
0 1 8 
| | 20 | 4 5 
| fi | | 8. d. 3 qrs, Ib. 
N 600 34% 5 8 90320 3 15 
I 390 27 | 
itt Wi oY 
ll; | 12 28 
1 60) 480 940 
Il | - 490 ONE. 1 
{lt g ED. 30 

© 


In the firft example we multiply 5 numerator 17 by 20, tl 
number of ſhillings in a pound, and divide the product 340 by 6 
the denominator of the fraction, and obtain a quotient of 5 {hi 

lings; then we multiply the remainder 40 by 12, the number d 
pence in a ſhilling, which produces 480, which, divided by 40 
quotes 8 d. without a remainder. In the ſecond example we pre 
ceed in the ſame manner; but, as there is a ee the oy 
tient is compleated by a fraction. 

Sometimes the value of the fraction does not amount to an unit 
of the loweſt denomination, but it may be reduced to a fraction o 
that or any other denomination, by multiplying the numerator ac- 
cording to the value of the places. Thus, rv of a 8 is e. 
qual to +545 of a ſhilling, or * of a penny, or 960 of a 
farthing. | e ; 


„„ 08-26 Ie 9. x of L. x. 
F. 10. 3+ of ditto. 
3. Ty of a Scots acre 11. i of 1 Cut. 
4. Xr of x lb. Troy. 12. Fr of ditto. 
F. wy of a wife 13. 77 of an Engliſh acre 
. e > 04 xr of a Scots acre _ 
7% of a yard 15. F£ of an ounce Troy 
8. rtr o of a ä „ * of n foot 


2 0 praftice i in 1 ulgar 1 grace : TY 


1. A has 3 of a ſhip, B 2 3 and c: 5 Se, the fame, and the reft 
belongs to the maſter; how much 1 is * ſhare? 


1 


"4,4 


FS 


' 
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2. A miniſter 8 slebe being meaſured off, 24 acres were taken 
om A's ground, 34 from B's, 1%, from C's, and Fo 
ow much does the glebe meaſure ? 

z. Required the weight of 6 pieces plate wg. 54 OZ. 7 &5 OZ. 
5 02. 24 02. 8, oz. and 346 02. ! 


b. averdupois ? 
5. What is the value of 3 of 1b. at Ar of LI per Ib. 2 
6. of 8 £'yards at 3 of L. 1 per yard? | 
. What 1s the weight of 124 bolls meal at 3, ſtone per poll! 2 


7. of L. 1 per ſquare yard? 
9. What is the price of a yard when 3+ coſt $3 of L.1? 


10. Divide L. 135 h among 10 men, fo as 5 8 may have equal 
ares, and the other 2 only a third part of a ſhare each? 

11. Divide 15 acres, into 124 parts? 

12. What 1 is the breddrh of a room whoſe length i 18 172 feet, and 


25 If 4. of a yard coſt 7 1 of L. I, what will 21 yards coſt ? 
. If 17 2 lb. coſt L. 253, what will 937 coſt ? 


il 9 20 men compleat it? 


nd then 4 of what {till remained. What heren have I re- 
aining? 


Io a ſhilling? 


averdupois 2. 
19. A garden meaſures + 5 of an acre, the graſs wolle mealare 


len? 


20. What is the value of 125 yards, at at Tr of L. 1 per yard F' 
21. Of 12 lb. 3 ounces filver at 48 of L. 1. per oz.? 


feet 5 inches broad, and 11 inches deep? 
23. How much tonnage in 30 boxes, each 5 feet 5 inches long, 


on? 


der foot ? 


25. Wbat! is the price of a yard when I 57 coſt L. 274 ? 
ell 


x7 from D's. 


| 4. What 1s the difference between + of an ounce, and 7, of 


8. What is the value of an area 134 Frcs long, 12+ broad, at 


15 If 12 men do } of a piece work in 04 1 in what time 


116. 1 Pay away half my money, then athird of what remained, : 
17. Required the amount of 1 ard at the rate of 5 for a ſhil- | 
ling, 2 yards'at 4 a ſhilling, 3 yards at 8 a Thillings and 5 mares * 


18. What is the amount of TA cwt. 27 ewt. 65 ewt. and 17% Ib. £ 


"of a rood, the gravel walks 5 falls, and the flower borders oc- _ 
cupy g of the whole garden. How much remains for kitchen bes 


22. What is the ſolid contents of a box 3 3 fect 2 inches long, 2 


2 feet 3 e broad, and 14 inches deep, rephoning 40 feet to the 


24 What! is t the weight of 174 | feet timber at 2 57 Ib. averdupois 
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26. How many yards at 4 of L 1. may be bought for L. 45? 

27 What is the height of a piece maſonry, 125 feet long, qt 

broad, which contains 800 ſolid feet? 3 : 
28. If 143 yards coſt L. 2 2, what will 5 + yards coſt ? 
29. If 135 ounces coſt L. 14. what will 185 lb. coſt ? 

zo. If + of a yard 33 inches wide coſt 4 of L. I, what will 25: 

yards 39 inches wide coll, the price of the yard being in proporticy 

to the wideneſs? ??? | 18 


i 


4 
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; DEC IMAL FRA CTIONS, 
4 uy 8 L 
NOTATION b REDUCTION. 


138. HE arithmetic of vulgar fractions is tedious, and eveii 
| intricate to beginners. The difficulty ariſes chiefly 
from the variety of denominators; for, when numbers are divided 
into different kinds of parts, they cannot be eaſily compared. 
Ibis conſideration gave rife to the invention of decimal fractions, 
where the units are divided into like parts, and the diviſions and 
ſubdiviſions are regulated by the ſame ſcale which is uſed in the 
Arithmetic of Integers. The firſt figure of a decimal fraction 
ſignfieth tenth parts, the next hundredth parts, the next thou- 
ſandth parts, and ſoon; and the columns may be titled according- 
ly: Decimals are diſtinguiſhed by a point, which ſeparates them 
from integers, if any be prefixed, 00 
The uſe of cyphers in decimals, as well as in integers, is to 
bring the ſignificant figures to their proper places, on which their 
value depends. As cyphers, when placed on the left hand of ati 
integer, have no ſignification, but, when placed on the right 
hand, increaſe the value ten times each; ſo cyphers, when placcd 
on the right hand of a decimal, have no ſignification; but, when 
placed on the left hand, diminiſh the value ten times each. 
The notation and numeration of decimals will'be obyious from 
the following examples: Ws 95 


a 


41 | 


0 
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74.7 ſignifies Four and ſeven tenth parts. | 
47 Four tenth parts, and ſeven hundredth parts. 
047 Four hundredth parts, and ſeven thouſand parts. 
407 Four tenth patts, and ſeven thouſandth parts. 

7 4.07 Tour, and ſeven hundred parts. 

4 007 Four, and ſeven thouſandth parts. 


The column next the decimal point is ſometimes called decimal 
primes, the next decimal ſeconds; and ſo on. | 


139. Becauſe .4, or four tenth parts, is equal to forty hundredth 
parts, therefore .47 is equal to 47 hundredth parts; and, in gene- 
ral, decimals may be reduced to vulgar fractions, by placing the 
decimal figures for the numerator ; and 1, with as many cyphers 


Thus, .875 = 1 = 4h = =+S 
u the numerator, and divide it by the denominator, annexing a cypher 


untinually to the remainder. » 


75) 120016  64)goc(o7B125 | 3) 20(666 
2 - 5 4488 18 
450 : 520 1725 * 20 
450 | "4% 183 
. 80 EET 20 
160 . _ 
i ; 320 
320 
4 Ex. 4 


annexed as there are decimal places for the denomiriator. Theſe 
may ſometimes be brought to lower terms, as directed 9 120. 


an,  Auccontt 
140. Tor educe HE aftions to ones. Annex a cypher 


as tes _—— — —  —  — — — — ge 3 — 
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the numerator of a vulgar fraction is underſtood to be divided þ 


we may extend the quotient to a decimal, inftead of compleating 


112 ARITHNMETIS x 
Ex. 4. 8 — 833 Ex. Ze 7 = +259, | Ex, 6. IT = 35 18, if a0 
605083 279 * 22770 31818 1 
48 54 Dn, 
20 | 160 * Fe be 
18 1 33 pe: 
herons : | 3 le 
we. 250 | 180 ng 
18 © * „„ h. 
20 | * 20 40 Ile 
| 22 | | 
— 15 
180 ICU 


The reaſon of this operation will be evident, if we conſider th 


ly performed whey 


in N or 12 divided by 


it is reduced to a dec 


755 is equal to 1200 hun | redrh parts by 75, that is, to 16 hundred 1 
parts, or to 16. 
Ik: it be neceſſaty to annex more eypbers than one to the numen * 
tor before we obtain a dividual, we prefix as many to the hgnifican 

gue of the quotient. This is e in Ex. 2d. 5 , 


147. In like manner, PEER there 151 a nn left in divifion, 
it by a vulgar fraction, as in the following nn : 


25063602584 or 3s: 84. 


200 . 


* 


Fd 


42. From the foregoing n we may diftinguith the ſere⸗ 


ral kinds of decimals, dome vulgar enen may be reduced 


3 


exall} 


ing 


4 
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actly to decimals, as Ex. iſt and 2d, and are called terminate or 
ite decimals. Others cannot be exactly reduced, becauſe the 
viſion always leaves a remainder; but, by continuing the divi- 
on, we will perceive how the decimal may be extended to any 


ngth whatever Theſe are called interminate decimals. If the 


me figure continually returns, as in Ex. 3 and 4. they are called 
peaters. If two or more figures return in their order, they are 
led circulates. If this regular ſucceſſion go on from the begin- 
ng, they are called pure jrepeaters, or circulates, as EX. 3d and 
h. If otherwiſe, as Ex, 4th and 6th, they are mixed repeat-rs or 
culates, and tbe figures prefixed to thoſe in regular ſucceſſion are 


led the finite part. Repeating figures are generally diſting iſh- 


| by a daſh, and circulates by a comma, or other mark, at the be- 
nning and end of the circle ; and the beginning of-a repeater or 
culate is pointed out in the diviſion by an aſteriſk. 


JJ 29. 1250. 345 . * 280854. 
. W. . 25(3726 M. + „ 27)45: 

„ . „ Hsz d. b. , 4. go(g00- 
Tre r . 18)765. 5. . 17 1)365. 


143- Lower denominations may be conſidered as fractions 


higher ones, and reduced to decimals accordingly. We may 
oceed by the following rule, which is the ſame, in effect, as the 


*% 
* 


mer. * 5 


To reduce lower denominations te decimals of higber, 

Annex a cypher to the lower denomination, and divide it by the va- 
e the higher. When there are ſeveral denominations, begin at the 
weft, and reduce them in their order. 
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28)210(.75 
196 

140 

140 
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ARITHMETIC. 


Ex. To reduce 5 cwt. 2 qr. 21 lb. to a decimal of a ton? 


402.7506875 
">" | 
33 
3 

30 
28 


20 


20 
0 


ITY 


2c )5.6874(.284375 
40 
168 
160 
87 
80 8 
_ 9 
TS 
60 1 
3 7 
150 e 
140 4 
100 
100 


Here, in order to reduce 21 lb. to à decimal of 1 qr. we ann 


cypher, and divide by 28, the value of 1 qr, This gives . 75. T 
we reduce 2*75 qrs. to a decimal of 1 cwt. by dividing by 4, 
value of 1 cwt. and it comes to 6875. Laſtly, 5.6875 cwt. is 


FS Rednoe 
2. 


144. To value a decimal fraction: 
denomination, and cut off as many decimal places from the prodit 
there are in the multiplicand. The reſt are integers of the l. 


denomination. 


- duce(! to a decimal of a ton by dividing by 20, and come 
„ 5 


48. 3 d. to a dec. of L. 1. 
8 8. 114 d. EOS 
e 
7 cwt. 2 q. 5 lb. 
3 02. 9 t. 


2 r. 25 p- 


78. 6 d. to a dec. 
$8. 4d. 


6 o ·. 8 dwt. 


6 0z. 3 dwt. 


5 2 QF. 15 lb. 
42 minutes 


of 1 hour. 


of do. = Wit. 
of 1 lb. averd. 


of 1 lb. Troy. 
of 1 acre. _ 


of LI. 
DK. 
of 1 1b. averd, 
of 1 lb. Troy. 
of 1 cwt. 


Multiply it by the value o 
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Er. What is the value of . 4256 of L. I. | 


425 
20 
ſh. 8.500 WE, TY 
d. 3.009 
$75 of Li. 9. . 365 of Et 
153125 of 1 1b. Troy. 10. .003135 of ditta, 
825 of 1 ounce do. 11. 9739 of 1 cwt. 
375 of 1 chalder. _ 12. 7480 of 1 ton, 
| 751625 of a Scots acre. 13. 1962 ot 1 lb. averd. 
1125 of a ton. | 14. 0625 of 1 Ib. Troy. 
43125 of i Ib. averd. 15. .7437 of 1 boll, 
03125 of a mile, 16. ,3437 of 1 mee 
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AwTHMETIC of TERMINATE Drcinas. 


145. The value of decimal places d like that of integers. 
n of the lower place in either being equal to one of the next 
zherz and the {ame holds in paſſing from decimyiz to inte- 
eis. Therefore, all the operations are performed in the ſame way 
ith decimals, whether placed by themſelves, or annexed to inte- 
ers, as With pure integers. The only p-culiarity lies in the : ar- 
gement and poigting of the decimals. 


$ 


nts, tenth parts under tenth Parte, and proceed as in er. 


32.035 ; ftom 13.343 | and 12. 248 | 
r take 9. 29⁰3 5 10.6752 
108. 0 % A r 
12. . Y Aou87 SRI © rd 
32¹ 4035 | 


Required the fur of 3676. 13 : 37049 3 188.27 : $7642.08 18; 
90 and 549.782 


1.048 2 


nd 19.982 of 4.273 and 1.9597 of 8.465 and. 8465 

For further practice, the learner may reduce. the following arti- 

es to decimals, and add or fubtract — as. above directed, and 
. value 


1:4. In ADDITION and SUBTRACT10N, arrange wnits under 


The ſum of 264. 32: 4835.1 9: : 288. 4% oon. 034 375. 17 and 
The difference of . 3782 and 2997 of 37.84 and 26.93 of 25. 33 


- abs + > * ” * " s 
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value the e e which may be proven * the arithmetic of inte 


ARITHME 


gers or v ul gar fractions. 


, 


1 1 C. . PARTY 


Cut. qr. lb. kB. 
$$: S 1 1 7 12 2, 2 1 72 
„„ 12 10 I 7 
1 8 1 r 1227 
4 12 4 „„ „ ITT 
| | | I 
A. N. ef lb. 02. dq g · ud 
I. 4 13 74 15 3 20 4 6 9 9 3% TA 
8 14 3 2 2 94:66: 51.2828 
12 $6: 9 1 17 4 9 1618 Os inc 
© 18 62 er WY 3 0 8 6 5 1 
78 8 | 1 
147. In Multiplication, allow as many decimal places | f N 


the product as there are in both factors. i the product has not 
many places, ſupply them by prefixing bers on the left hand. 


Ex. 


The reaſon of this rule may be explained, by oblreing that th 
value of the product depends on the value of the factors; and find 
each decimal place in either factor diminiſhes its value ten time 
it muſt equally diminiſh the value of the product. 185 
Io multiply decimals by 10, move the decimal point one plac 
to the right; to multiply by 100, 1000, or the like, moye it“ 
many Fuer to the right as W are cyphers | in the multiplier. 


eg 
iſt, 1.33 Ex. ad, 43-75 Ex. 3d, «1572 
1.8 5 48 „ 1 
1096 eee 751964 
i 17500 | . x 
55 466 4 | 21.0000 


1. 34-17 X 3-02 Wy. 


304 Xx 139 


23. 34.68 K 12 


4 14.36 - 10. 738 rl 
748 X .36 _ Il. . 025 X 1.28 
Fr 003 X IS | 


Lud. 1. What is the rent of 25 acres, 1 rood, 20 poles, at 8 8. 9 } 
2. What is the value of 7562 yards, at 7 8. 3 FE: x 


3. What is the value of 2 tons, 5 ewt. 3. grs, 21 1b. at L. 4 
128. 6 d. | 


per acre 7 


* 


ſer 

mi 
7. 7:46 X . 94 the 
8. $875" X: 368 the 
9. +421 Xx 301 

ſta 
12. 012 X 99. of 

du 

in 


4 Wh 


. CP Ov SO 5 OB > SS 9 YR + 


3 
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| 


4. What is the weight of 12 54 guineas, at 6 dwt. 9 gr. 
4 What is the value of 154 yards, at 18 8. 6 d. 
6. What is the value of 6 cwt. 3 qrs. at L 2. 16 C. 6 d. per cwt. 
. How many ſolid feet in a block marble, 3 feet, 9 inches 
long, 2 feet, 3 inches broad, and 1 foot 6 inches thick ? 
8, What is the expence of building a wall, 12 yards long, 
3+ yards high, and + yard thick, at 5 8. 6d. per {lid yard? 


\ 
148. hy DIVISION, point the quotient ſo, that there may be an e- 


al number of decimal Places i in the dividend as in the diviſor and 
uctient together. 

Therefore, if there be. the fame of decimal places i in tne diviſor 
nd dividend, there will be as many in the quotient. 


lt, 


9 1 


— 1 


n had | 


as the dividend has more than the diviſor. 


q exed) as many cyphers to the dividend, as may compleat the 
egers. 
If the diviſion leave a remainder, the quotient may be extended 
more decimal places; but thele are not regarded in fixing the 
keimal point. = PR, | 


x, 11 9p 5 85)13.8 
121.728 (14.4 2. 125021625 
12).17 2801.44 3. 384)8.9424 
121728. 4. 1.4) 54.026 
th 1728. 00014400. 5 19)61.56 
nd 1.2)17. 5855 6. 1.349) 169974 
ne 12). 172800144 7 386) 173.712 
180 8 8. 18) 133. me 


The reaſon for fixing the decimal point, as directed, may . 
ſerred from the rule followed in multiplication. The quotient 


the avifor and quotient together. 


149. The firſt 6gure of the quotient 18 8 at the ſame di- 


in both. . | | © Gre | = 


Queſt 1 1. At what rate will 234 lb amount to L. 4: 2: 37 
2, Required to divide L. 140 it; "590% into 7 8 


If there be more in the dividend, the quotient will have as ma- | 
If there be more in the diviſor, we muſt annex, (or ſuppoſe an- 


umber in the diviſor, and all the figures of the 0 are in- 


multiplied by the diviſor, produces the dividend; and therefore 
the number of decimal places in the dividend i is equal to  thole | in 


ſtance from the decimal point, and on the ſame ſide as the figure 
of the dividend, which ſtands above.the unit place of the firſt pro- 
duct. 'This als takes F in integers; and the reaſon 1s tac lame 


| 3 · Re- 


A 


— DACRSEET 


r 
ad - 
> » 


l 
| 
| 


— 


— 
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3. Required ta divide 15 acres 3 roods 8 falls into 16 equal party! 
4 At what rate will 174 yards amount to L. 11: 8: 63? 
5. If 82 yards coſt L. 2: 1 : 104, what will x yard colt ? 
6. Divide L. 344: 6: 3+ into 19 ſhares? 


150. It was formerly obſerved, that numbers were diminiſhet 
when multiplied by proper fractions; and increaſed when divided 


by the ſame. Thus multiplication by fractions correſponds with 


diviſion by integers; and diviſion by fractions with multiplication 


by integers ; when we multiply by 2 or .5, we obtain the ſame an. 


ſwer as when we divide by 2, and every integer has a correſpon. 
dent decimal, which may be called its reciprocal. ae ee 


by that decimal ſupplies the place of diviſion by the Roger, and 


diviſion ſapplies the place of multiplication. 
To find the reciprocal of any number, divide b with eyphen 
annexed by that number. 


Ex. Required the reciprocal of 62 St 
625)1.000(.0016 | 
625 
3750 
3750 


— 


5 


The produCt of any number mile 8 by .0016, is the ſame 


as the quotient divided by 025+ Example, 7 


625)0375(15/ 937 
625 0016 
31256 ei 
Sy 3125 5 1 
2 2 5 5 | [15.0000 eh 


3 0016 is _ of unity, any Arch wi multiplied by that 
fraction will be diminiſhed 625 times. For a like reaſon, th: 
quotient of any number divided by .co16, will be equal to the 
n of the "oy e 5 625. Se  Txappls, 


I 
2 
; 
< 
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S 1k 
| AprroxIMaTE DERCIMAILs. 


151. It has been ſhown, that ſome decimals, though extended 
to any length, are never compleat: And others, which terminate 
at laſt, ſometimes conſiſt of ſo many places, that it would be dif- 


tend the decimal to three, four, or more places, according to the 
nature of the articles, and the degree of accuracy required, and 
reject the reſt of it as inconſiderable. In this manner we may perform 
any operation with eaſe by the common rules, and the anſwers we 


thus reſtricted are called approximates. : 


162, Shillings, pence, and farthings, may be eaſily reduced to 
decimals of three places, by the following rule. Take half the 
ſhillings for the firſt decimal place, and the number of farthings 
creaſed by 1, if it amount to 24, or upwards; by 2, if it amount 


to 48, or upwards; and by 3, if it amount to 72, or upwards, tor - 


1 the two next places. 

the Examples. approx. a compleat. 
. 12 3 71 L. 12.68 for L. 12.68 125 
3 6 104 3.344 3.344796 
| = 883 883333 
„ % »öð $012 - 5.61258 
JJC 


510 


e 


,0016)516.0000{322500 516 : 
USES 625 
32, | „ | 
8 ; 3096 
40 — 
. | 322500 
3 
80 
80 
is one 
5 


ficult in practice to extend them fully. In theſe caſes we may ex- 


obtain are ſufficiently exact for any purpoſe in buſineſs. Decimals 


or 1c00 in a pound, the units of the farthings in the remainde 
would be thouſandth parts, and the tens would be hundredth part, 


for that exceſs, by adding 1 for every 24 farthings, as directed. 


there ſhould be an allowance of r not only for 24, 48, and 11 
pleated by the following rule: Multiply the ſecond and third de. 


duct amount to 24, or upwards, add 1 ; if 48, add 2; if 72, ad 
3; by this operation we obtain two decimal places more; and, . 


mals with the approximates in the foregoing examples. In perform: 
ing it, we multiply the farthings, for which no allowance was fol. 


by moving the figures two places to the right hand. Thus we ob: 


tion of 1 to 24, and continuation above directed, compleats the 
proper allowance. | gen, W. N 


'S 
wy 


der farthings. 24; Md 
Ex. 1. . 621 128. 11 374 6% 483 
% | EN ens. 0G Oe | 


74 makes 192d. or 78 farthings, to which we add 3 by the rule 


part of a pound; and therefore, half the number of ſhillings make 


terminate in 25, 50, 75, or in a repeater. 


add 1 thereto for ſhillings. Then divide the ſecond and third de 
cimal places, or their exceſs above 50 by 4, firſt deducing' 1, if l 


In Ex. firſt, we compute thus; the half of 13 is 6, which is th 
firſt decimal place, and aſhilling over; which, together wit 


becauſe it exceeds 72, and obtain 81 for the two next deciny 

Becauſe 20 ſhillings make a pound, two ſhillings is the tent 
the firſt decimal place. If there were 5o farthings in aſhilling 
and ſo would give the two next decimal places; but, becauſe there 
are only 48 farthings in a ſhilling, or 960 in à pound, every 


farthing 1s a little more than the thouſandth part of a pound; and, 
ſince 24 farthings makes 25 thouſandth parts, allowance is made 


153. If the number of farthings be 24, 48, or 72, and conſe 
quently the ſecond and third decimal places 25, 50, and 75, they 
are exactly right; otherwiſe they are not quite compleat, ſince 
farthings, but for every other ſingle farthing. They may be con 


cimal places, or their exceſs, above 25, 50, 75, by 4. It the po 


continuing the ſame operation, we may extend the decimal till i 


This rule may be illuſtrated, by comparing the compleat deci- 
merly made, by 4, and divide the product by 100, which is done 


tain the value of of theſe farthings; and this, with the add: 


154. Decimals of ſterling money of three places may eaſily be 
reduced to ſhillings, pence, and farthings, by the following rule 
Double the firſt decimal place, and, if the ſecond be 5, or upwards, 


amount to 25, or upwards; the quotient 1s pence, and the remaiu- 


4.2588 3 494 375 373 
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In Ex. 1ſt. we compute thus: Twice 6 is 12; and 21, divided 
by 4, quotes 5 d, remainder 1 farthing. In Ex. 2d. twice 8 is 16; 
ind, becauſe 30 exceeds 25, we deduct 1, and divide the remain- 
ler 8 by 4, which quotes 9 pence, remainder 2 farthings. In 
F. 3d heals the ſecond decimal place exceeds 5, we add x 
o twier 3, which gives 7 ſhillings, then we divide 15, the exceſs 


* ff the ſecond and third places above 50, by 4, and obtain 34 d. 
As this rule is the converſe of the former one, the reaſon of the 


ne way be inferred from that of the other. The value obtained 
dy it, unleſs the decimal terminate in 25, 50, or 75, is a little more 
han the true value; for there ſhould be a deduction not only of 


| 2 89 | + , : 

N for 25, but a like deduction of r on the remaining figures of D 
nd, heſe places. ROY wes. * | 

ade | 


155. We proceed to give ſome examples of the arithmetic of 
approximates, and ſubjoin any neceſſary obſervations. 
Addition. ; Subtraction. 


1 wt. grs. Ib. BER 8 

32 14 = 3.625 e & babe. 

2 3 ing .=-.:2-94042 -. 1 1 19 1.41964 
3 19. f rn; |. ————— 
4 1 25 = 4-47321 2 — 9 2.09821 
4 3 W 74-96427 


If we value the ſum of the approximates, it will fall a little ſhort 
f the ſum of the articles, becauſe the decimals are not com- 
Es ,, oe HT 
Some add I to the laſt decimal place of the approximate, when 
e following figure would have been 5, or upwards. Thus the 
Il decimal of 3 qrs. 221b. is . 946, 428 571, and therefore, 94643 
nearer to it than 94642. Approximates thus regulated, will, 


. general, give exacter anſwers, and ſometimes above the true 
„se, ſometimes below it. e | 


The mark + ſignifies that the approximate is leſs than the exact 


es that it is greater or requires ſomething to be ſubtracted. 


1 156. Multiplicati. 1 
x! 9278 + Meth. zd, 8278 Meth. 3d, 8278 
, BE”: 3 | i PMA Hy 4 | 
de. „ VVV 7 3512 
1 16556 
1 | bd — in tet — a 
e 6 


ecimal, or requires ſomething to be added. The mark — ſigni» _ 
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Here the four laſt places are quite uncertain. The right-hany 
figure of each particular product is obtained by multiplying 8 ing 
the figures of the multiplier; but if the multiplicand had beer 
extended, the carriage from the right-hand place would have been 
taken in, conſequently the right-hand place of each particuly 
product, and the four places of the total product, which depend 
on theſe, are quite uncertain. Since part of the operation, there. 
fore, is uſeleſs, we may omit it, and for this purpoſe, it will h 
convenient to begin, as in g 29. at the higheſt place of the mull. 
plier. We may perceive, that all the figures on the right-hand 
the line in method 2d, ſerve no purpoſe, and may be left out, if we 
only multiply the figures of the multiplicand, whoſe products an 
placed on the right-hand of the line. This is readily done by in 
verting the multiplier in method zd, and beginning each produd 
with the multiplication of that figure which ſtands above the f. 
gure of the multiplier that produces it, and including the carriage 
from the right-hand place. 1 8 | | 

If both factors be approximates, there are as many uncertai 
places, at leaſt, in the product, as in the longeſt factor. If onh 
one be an approximate, there are as many uncertain places as ther 
are figures in that factor, and ſometimes a place or two. mor: 
which might be affected by the carriage. Hence we may inſe 
ho far it is neceſſary to extend the approximates, ix order to d 
| tain the requiſite number of certain places in the wha 


6; ! 


1 57. Diviſion. | 


43724—)798164327+(2144 or thus 3724)79864327(2144 


74418 173448 
FW „„ 1 
8 372 
F ͤĩ— e . 
17063 5 Sa: 8 
he en be hey, © lt, y 
J ĩͥ a a wont 8 


Here all the figures on the right-hand of the line are uncertait 
for the rwght-hand figure of the firſt product 7448 might be altere 
by the carriage, if the diviſor were extended; and all the remail 
ders-and dividuals that follow ate thereby rendered uncertain. 1 
may omit theſe uſeleſs figures; for which purpoſe, we daſh a fig 
on the right hand of the diviſor at each ſtep, and neglect it wit 
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Ke multiply by the figure of the quotient next obtained ; but we in- 


WW lude the carriage. The operation, and the reaſon of it, will ap- 
ear clear, by comparing the operation at large, and contracted, 
1 | 


Wn the above example. 


n Pk 


INTERMINATE DECIMALS. 
: os + 


REDUCTION or INTERMINATE DECIMALS. 


158. A Sthe arithmetic of interminate decimals is facilitated by 
comparing them with vulgar fractions, it will be proper to 
19uire what vulgar fractions produce the ſeveral kinds of decimals, 
erminate or interminate, repeaters or circulates, pure or mixed. 
\nd, firſt, we may obſerve, that vulgar fractions which have the 


re obtained by multiplying theſe into any given numerator, and 
44 


ts loweſt terms. _ 


Thus, the decimal equal to + is .142857, 
which multiplied by _ 3 


— 


— 


produces the decimal equal to 3. . 428571, 


zures of the denominator, there will be an equal number of addi- 
tonal cyphers prefixed to the decimal. The reaſon of this will be 


onſider that each cypher annexed to the denominator diminiſhes the 


as a like effect on the value of the decimal. 


ame denominator, produce decimals of the ſame kind. If the 
lecimals correſpending to the numerator 1 be known, all others 


ways retain the ſame form, providing the vulgar fraction be in 


159. Secondly, If there be cyphers annexed to the ſignificant 1 


vident, if we reduce theſe vulgar fractions to decimals, or if we 


Thus, 3 * 142897, r = 28 IT = 0,45, 

* , 142857 v © +0028 xigy = 10024 59 
A 3 1 35 3 "DT x +1) 8 . | Caf tt 2 | + %, Ow 
We 


LY 


alue of the vulgar fraction ten times, and each cypher prefixed - 


— _ = q 
— — 4 por ng =] — 
of . tt. Y . N * * 
— GEE 55 - 
4 * + ” 7 8 I, « — 7 

260 . —— 1 

* 5 i . 

"wt 1p — — _— 


any power of 2 be multiplied by the ſame power of 5, the product 
is an equal power of 10, as appears from the following table : 


or, becaule the factors may be taken in any order, =2X5 NN 


And we may infer, that, if any power of 10 be divided by a lik 
reſpectively, and will come out exact, without a remainder ; and, 
mals are terminate. 5 4 5 
The number of places in the decimal is pointed out by the en 
ponent of the power, for the dividend muſt be a like power of 10 


eypher of the dividend gives a place of the quotient. 


5 I Ls min 4 


\ 
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We may therefore confine our attention to vulgar fractions, whoſ, 
numetator is 1, and which have no cyphers annexed to the figni. 
ficant figures of the denominator. NE 


* 


160. Thirdly, Vulgar fractions, whoſe denominators are 2 0 
5, or any of their powers“, produce terminate decimals ; for, i 


2 | X 8 

a? or - e e © 25 
rn bd 
ee - 16 -X - e 628 
a t 32 K 5 or 3125 


8 
100 or 10 
1000 or 103. 
I0000 or 109 

 Ilo0000 or 10 


P * 4 2 


> 


And the reaſon is eaſily pointed out; for 23X5*=2X2X2X5X5X; 


X2X5; and this, if we multiply the factors by pairs, become 
10X10X10, or 103. The like may be ſhown of any other power, 


power of 2 or 6, the quotient will be an equal power, of 5 or? 


ſince the vulgar fractions above mentioned are reduced to deci 
mals, by ſome ſuch divifion, it follows that the equivalent det 


or muſt have an equal number bf cyphers annexed to 1, and ent 


Ex. ys = 03125, a decimal of 5 places, and 32 = 27. 


32)1.00000(.03125 
1 e Þ 


7 


\. 8 nt — 2 Fe a r | : 5 5 | $ . 

Again, no denominators except 2, 5, or their powers, produl 
terminate decimals. It is obvious, from 5 50. that, if any dent 
2 "Tbs nature and notation of powers are explained, part II. chap. . 


* 


, 


V, che product will conſiſt of i, with cyphers annexed ; and con · 
equently the loweſt places of the factors, multiplied into esch o- 
her, muſt amount to 10, 20, or the like, in order to ſupply a cy- 
he: for the loweſt place of the product; but none of the digits give 
product of this kind, except 5 multiplied by the even numbers: 
Therefore one of the factors muſt terminate in 5, and the other in 
In cven number. The former is meaſured by 5, and the latter by 


U 


Ir 
if 


the quotients be multiplied. This laſt product will be exactly one 
enth part of the former, and therefore will conſiſt of 1, with cy- 
phers annexed, and the factors which produce it are meaſured by 
and 2, as was ſhewn before. This operation may be repeated; 


ey be exhauſted; conſequently they ar powers of 5and 2. 


lk erly explained 5 63. 

Ir 2 Thus, 4. = .nx 1 = +55] 
" 53. = .227 + or 7 = 2066 
* 1 or . = 332 E + 
ec + = «444 "pp 3 = 3p 


el * 535 
Te repeating figure is always the ſame as the numerator. 
ea ence we infer, that repeating figures ſignify ninth parts; a re- 


gnifies $, or 1. 

162. The value of repeating decimals may alſo be illuſtrated 
collecting the values of the different places: For example, let 
ae value of 11 be required ; the firſt decimal place ſignifies ; 
dos Of the three places 55; and ſo on. If we ſubtract theſe 
alues ſucceſſively from +, the firſt remainder is gs, the ſecond 
dos the third 4535 Thus, when the value of the ſucceſſive fi- 
res 1s reckoned, the amount of them approaches nearer and 


re aſſumed ; and, ſinee the decimal may be extended to any 


oda terms be unlimited. © 
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ninator Which produces a terminate decimal, be multiplied there - 


, as Mas obſerved d 42. Let them be divided accordingly, and let 


nd one of the factors may be divided by 5, and the other by 2, till 


161. Fourthly, Vulgar fractions, whoſe denominators are 3 or 
, produce pure repeating decimals. The reaſon of this was for- 


ating 3, ſignifies I; a repeating 6, ſignifies 3; and a repeating 9, 


e next +35, the next x54 The ſum of the two firſt places is 


rarer to 32, and the difference becomes 10 times leſs for each ſi - 
ngth, the difference will at laft become ſo ſmall that it need not 


regarded. This may give the ſtudent a notion of a decreaſing 
ics, whoſe ſum may be exactly aſcertained, though the number 


163. 
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1623. Fifthly, Vulgar fractions, whoſe denominators are a yy, 
duct of 3 or 9 multiplied by 2, 5, or any of their powers, procug 
mixed repeaters. The reaſon of this will be evident, if, in form 
the decimal, we divide the numerator ſucceſſiveiy by the comny, 
nent parts of the denominator, as directed $ 41. The firſt divify 
is 2, 5, or lome of their powers, and conſequently gives 1 fia 
quoti-nt by 5 160. The {ſecond diviſor is 3 or 9; and therefor, 
when the figures of the dividend are exhauſted, and cyphers an 
nexed to the remainder, the quotient will repeat by $ 161. 


7 


Ex. rA lan | 5 | 
5 3 
144) l. oo oο or 16)1.00(.0625 
„ 96.0069 
13660 „„ 40 . 
1296 32 6 
* 640 | | Foy 80 
576 80 | 


164. In order to illuſtrate this ſubjeQ further, we ſhall explii 
the operation Of caſting the threes, which reſembles that for cal 
ing out the nines; formerly laid down, $ 64—7c. and depends on tt 
ſame principles, being a method of finding the remainder oft 
number divided by 3. If the fame. number be divided by 3 an 
by 9, the remainders will either agree, or the ſecond remain 
will exceed the firſt by 3 or by 5. The reaſon of this will be ch 
vious, if we ſuppoſe a collection of articles afforted into parcel 
of 3,* and aſterwards into parcels of 9, by joining three of tit 
former together. If the leſſer parceis be all taken up in com 
poſing the-greater ones, the remainder will be the ſame at th 
end of the fecond aflortment as before; but, if one of the 
lefler parcels be left over, the remainder will be mon 
and if two of them be left over, the remainder will be 6 mo 
Therefore, when the nines are caſt out, from any number, and tit 
reſult divided by 3, the remainder is the ſame as when the nun 
ber is divided by 3: Thus, the reſults on caſting out the 3's mi 
be derived from thoſe obtained by caſting out the 9's and the ſand 
correſpondence which was pointed out with reſpect to the latte 
for proving the operations of aritkmetic, applies alſo to the fob 
: To caſt out the 3's from any number, add the figures, negleQu 
| 35 6, and q, and when the ſum amounts to 3, 6, or , :rejec then 
and carry on the computation with the exceſs only. For exanipk 
take 286754: in caſting out the 3's, we compute thus, 2 and | | 


— 
— 
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| d, which is three times 3, and 1 over; 1 and (paſſing by 6) 7 is 
which is twice 3, and 2 over; 2 and 5 is 7, which is twice 3, 
d 1 over; /aftly, 1 and 4 is 5, which contains 3 once, and 2 o- 
er, ſo the reſult is 2. | | | 


165. If the 3's be caſt out from 2? or 4, che reſult is 1; from 
or 8, the reſult is 2, from 24 or 16, the :eſult is 1, und univer- 
ly the odd powers of 2 give a reſult of 2, and the even powers 
ive a reſult of 1. Ag every higher power is produced »y nul- 
plying the next lower by 2, the reſult of the product may be 


g out the 3's, it neceſſary. Therefore, if the reſult of auy power. 
1, that of the next higher is 2, and that of the next 4 (4 


re i and 2 by turns; alſo, becauſe the reſult of 5 when the 3's 
re caſt out, is 2, its powers will have the ſame reſults as the cor- 
eſponding powers of 2. 


166. If the denominator be a product of an even power of 2 or 5, 


3; but, if it be the product of an odd power, the repeating fi- 
re is 6. For, in forming the decimal, we ay divide by tne 
omponent parts of the denominator, and the firſt divifor 18 a pow— 
rof 2 or 5; therefore the firſt quotient :s a like power of 5 or 2 
y 4 160. and this power is again divided by 3, if it be an even 
wer, the 9 or reſult is 1, as was demonltrated above; 
nd if cyphers be annexed to the remainder, and the diviſion conti- 
ved, it quotes a repeating 3 ; but if it be an odd power, the re- 


pcating 6. 


; 167. If the denominator be 9, multiptied by 2, or any of its pow · 
rs, the repeating figure may be found by caſting out the y's from 


fits powers, by caſting out the 9's from the correſponding p: wer 
2. For if the decimal be formed by two diviſions, the firſt quotes 
e correſponding power, and the ſecond, becauſe the diviſor is q, 
eats the reſulting figure after the dividend is exhauſted. 

If any mixed repeater be multiplied by 9, the product is a vcr- 


ators are products of 2, 5, or their powers, multiphed by 3 or 9. 


x1 


aud 5, and the products of theſe powers, multiplied by 3 or 9, 
TOTES | | produce 


1 
* 


dund by multiplying the reſult of the lower power by 2, and 8 i 


ith the 3's caſt out or) 1. Thus the reſults of the powers 2 


ultiplied by 3, the repeating figure of the correſpoiuinyg + cimal 


ainder is 2, and the quotient continued by annexing cyphers, is a 


e correſponding power of 5; and, if it be multiplied by 5 or any | 


nate decimal, and may be reduced by 150. to a vulgar fraction, 
Thoſe denominator is 2, 5, or ſome of their powers; theretore all 
ned repeaters are detived from vulgar fractions, whoſe denomi- 


168, Sixthly, All denoninators, exce' t 2, 5, 3» 9, the powers of 4 


= - ” 5 
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' repeaters from 3 or 9, and all mixed repeaters from the produd 


_ circulate, and the greateſt number of poſſible remainders is one la 


Thus 4 = .142857, which multiplied by 7 produces 999999. Th 
like holds in every decimal of the ſame kind; for they are fore 


the beginning: Therefore if the dividend had beert leſs by 1, or h 
_ conſiſted entirely of 9's, the diviſion would have come out witho 


produces the dividend, as was ſhown 9 50. it follows, that the d 


number of 9's. 
ants” 


circle of the decimal; and, if the numerator be more than 1, 


_ ro the numerator 1 into auy other numerator. | 


and denominators of as many 9's as there are places iin the circke 


fraction, whoſe numerator-conlity entirely of g's, to a decimd. | 


N 
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produce circulating decimals. We have already thewn, that 
terminate decimals are derived from 2, 5, or their powers, all pu 


of the former multiplied by the latter. The number of place j 
the circle is never greater than the denominator diminiſhed by u 
ty. Thus 5 produces .142857, a decimal of 6 places, and r yp 
y (TE . 05882352941 17647, a decimal of 16 places. The rea 
of this limit may be inferred from the diviſion; for whenever a; 
mainder which has recurred before returns again, the decimal mul 


than the diviſor ; But frequently the circle is much ſhorter. Thu 
Ir = od, a circle of 2 places. 


; — 


169. When a vulgar fraction, whoſe numerator is 1, produce 
pure circulate, the 3 of the circle multiplied by the denon 
nator will conſiſt of as many 9's as there are places in the cire 


by dividing 10, or 100 br 1000, or ſome like number, by the dent 
minator, and the remainder is 1, when the decimal begins to ci 
culate; for the diviſion muſt be then exactly in the ſame ſtate as: 


a remainder ;z and, ſince the quotient, multiphed by the diviſy 
culating figures, multiplied by the denominator, produce an eq 
170. Every vulgar fraction which produces a pure circulate, i 
equal to one whoſe numerator is the circulating figures, and its d 
nominator a like number of 9's. If the numerator be 1, the vulg 
fraction is reduced to that form by multiplying both terms into th 
equivalent decimal is found by multiplying that which correſpon 


— 


Thus 5 = .142857, = 355555 and v = .027 = 373 


3-= 285714 = Fl fe oz = oh 


7 = -428571, = 33pppp 7 E = 216 = 33 


Hence we may infer that pure circulates are equal in value to nl 
gar · fractions whoſe numerators conſiſt of the circulating figus 


Jo place this in another point of view, we ſhall reduce a vulgt 


S 


— 
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4 435 _ 999)375000(.375, 

uw 2997 

uh 

F 7539 

, 6993 

pio 5 — 

al $370 

vis | 

" 4995 nm 
1 . | | _ 
* 375 1 " 


e remainder is now the ſame as the dividend, and therefore the 
uotient muſt circulate z and, in general, fince any number with 
cyphers annexed, may be divided by rooo, without a remainder, 
nd quotes the ſignificant figures; therefore, when divided by 999, 
muſt quote the fame figures, and leave an equal remainder. 
his alſo applies to every diviſor which conutts entirely of g's. 


* cles of two places, therefore, ſignify ninety ninth parts; circles 
„places ſignify nine hundred and ninety ninth parts ; and fo 


I 171. The value of circulating decimals may alſo be illuſtrated y 

vi adding the values of the places. Thus, if two figures circu- 8 

ede, the firſt circle ſigniſies hundtedth paris, and every follow- i 

e's circle fignifies one hundredth times leſs than the preceeding 3 9 
d their values added, as in 5 162. will approach nearer to nine- 1 

ninth parts than any aſſigned difference, but will never exactly 10 
Impleat it. 1 5 1 5 
te,! | | . 1 
wh 172. All denominators which are powers of 3, except 9, pro- x 
to Hce Pure circulates; and the number of places in the circle is e- 9 
l al to the quotient of the denominator divided by © iN 
an bas, 45,037, a circle of 3 places, and 27 divided by 9223. we 
4r=012345679, a circle of 9 places, and 81 divided by g=g. * int 
97% Wi Theſe decimals may be formed, by dividing the numerator by 4 
£4 Wc component parts of the denominator. In the firit example, the 1 


mponent parts of the numerator are 9 and 3. The diviſion by Ys, 
5 uotes a pure circulate, and the circulating figure is not z, ©, or #2 


if the vulgar fraction be in its loweſt terms. An any other = 

0 eating figure divided by 3z, quotes a pure circulate of 3 places 1 
6275 the firſt dividual mutt leave a remainder of 1 or 2. If the firſt 
ay ainder be 1, the ſecond remainder is 2, (becauſe, if 1 be pre- 1 
oy ed tothe repeating figure, and the 3's be caſt out, the reſult is = 
| and, for a like reaſon, the third dividual clears off without a 1 wt 
| | ll. 

i 
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remainder If the firſt remainder be 2, the ſecond is (twice 2 or 
4, with the 3's caſt out, or) 1 and the third o; ſo the circle is al- 


ways compicat at 3 places, and the diviſion begins anew. The 


ſum of {uch a circle cannot be a multiple of 3; for, ſince the re. 
peating figure is not 3, nor any of its multiples, the ſum of 3 pla. 


ces is not a multiple of 9, and therefore cannot be divided by g, 


nor twice by 3, without a remainder. 

Angain, if the decimal equal to r be divided by 3, we ſhall ob. 
tain the decimal equal to 7. The dividend, as we have ſhewn 
already, is a pure circulate of 3 places, whoſe ſum is not a mul. 
tiple of 3. Therefore, when divided by 3, the firſt circle leaves a 
remainder of 1 or 2, which being prefixed to the ſecond, and the 
divifion continued, the remainder, at the end of the ſecond circle, 
is 2 Or 1, and, at the end of the third circle, there is no re- 
mainder; all which may be illuſtrated by caſting out the 3's. The 
diviſion being compleated at 9 places, finiſhes the circle and it 
may be ſhown, as before, that the ſum of theſe places is not a 
multiple of 3. The learner will apprehend all this if he reduce 
8 ning or the like ns wad n to ne ** ſueceſſive divi- 

ſions. | 


27 - 9 X 3, ad 9)1 00. 1111, and 31170037, 
81 227 X 3, and 3)037,937,037( 012345079. „ 


For the ſame reaſon, if any circulating decimal, not k multiple 
of z. be divided by 3, the quotient will circulate thrice as many 
places as the dividend; and, if any circulate obtained by ſuch di- 
vifion be multiplied by 3, the circle of the product will be. re- 
ſtricted to one third of the places in che multiplicand. 


173. All vulgar fraftions, whoſe 1 are mbltiples of 


2, 5, or their powers, except thoſe already conſidered, produce 
mixed circulates; for they may be reduced. by dividing by the 
component parts of the denominator. The firſt diviſor is 2, 5, or 
ſome of their powers, and therefore gives a finite quotient. The 
| ſecond diviſor is none of the numbers enumerated 9 166. and there- 
fore gives a circulating quotient when the fignificant figures of the 
dividend 3 are exhauſted, and en annered to the remainder. 


| \ 
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Ex. Ar 2162278. 

216) 1. oo. oo, 629, or 8). ooo 
OS. 27) .125(.004,6 9, 4 
1360 5 — Tear i 
1000: e af 
| 162 70 
640 N = itt 
. 80 | | il 
: 9-4 54 1 1 
5 Fl 2080 | | — =. 
1944 £7.90 mM 

1360 — — 


174. All mixed circulates are d rived from vulgar fractions of 
this kind, whoſe denominators are multiples of 2, 5, or their 
powers; and therefore all other denominators, except 3 and 9, 
produce pure circulates. The learner will readily perceive that, "I 
when a decimal is formed from a vulgar fraction, whoſe numera- =_ 
tor is 1, when the remainder 1 occurs in the diviſion, the decimal 
is a pure circulate ; but, if any other remainder occurs twice, the 


decimal is a mixed circulate. ' We are to ſhow that this laſt will” . 
never happen, unleſs the diviſor be a multiple of 2, 5, or their 5 
powers. If two numbers be prime to each other, their product _ 15 
will be prime to both; and, if twe numbers be propoſed, wher:of 5 
the firſt does not meaſure the ſecond, it will not meaſure any pro- 4 
duct of the ſecond, if the multiplier be prime to the firſt. Thus, 1 


becauſe 7 does not meaſure 12, it will not meaſure any product 5 
of 12, by a multiplier prime to 7. For inſtance, it will not mea- 1 
ſure 12X3, or 36. Otherwiſe, the quotient of 12 divided by 7, or | 
15 multiplied 3, would be a whole number, and 5 X 3 would 
be meaſured by 7, which it cannot be, fince 5 and 3 are both 9 
prime to 7. f % OC NOOE 125 5 | 
Nov, if we inſpect the foregoing operation, we ſhall perceive 
that the product of 136, the remainder, where the decimal begins 1 
to circulate, multiplied by 999, is meaſured by the denominator — 
216. But 999 is not mealured by the denqminator, otherwiſe the wo 
decimal would bave been a pure circulate ; therefore 126, and "iſt 
136, are not prime to each other, but have a common meaſure, 
and that meaſure muſt apply to 864, a multiple of 126, and to 
looo, the ſum of 136 and 864; ſee F121. But it was proven, 
9158. that no numbers, except the powers of 5 and 2, mcaiurc a 
number conſiſting of 1 with cyphers annexed; a ag the 
| 2 8 5 „ | N eno- 
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CH 
denominator muſt be meaſured by a power of 2 or 5. "The ind 17 
telligent learner will perceive, that the exponent of the power an- 
muſt be the ſame as the number of cyphers annexed to 1, or az J. 
the number of figures in the finite part of the decimal. ur t 
175. We ſhall now recapitulate the ſubſtance of what has been ſaid | Nos 
with reſpect to the formation of decimals. 2, 5, and their powers | 
„ „ircle 
produce finite decimals by g 160. and the number of places j III 
meaſured by the exponent of the power. 3 and 9 produce pure 
| rr. | . 9e 
repeaters by F 161. The products of 2, 5, and their powers, by Iv 
3 or 9, produce mixed repeaters by y 163.3 their products by 7% 
other multipliers, produce mixed circulates by 5 173.3 and al WW, 
numbers of which 2 and 5 are not aliquot parts, except 3 and , WW; 
produce pure circulates. 'I'o find the form of a decimal correſpond. 
ing to any denominator, divide by 2, 5, and 10, as often as can be 
done without a remainder ; the, number of diviſions ſhows hoy 
many finite places there are in the decimal by F 173. If the di. 
vidend be not exhauſted by theſe diviſions, divide a competent 
number of 9's by the laſt quotient, till the diviſion be compleated 
without a remainder : The number of 9's required, ſhows hoy 
many places there are in the circle, and the-reaton may be infer- WI Thi 
red from 5 167. & VVV arts, 
176. We ſhall conclude this ſubject by marking down the de- = 
eimals produced by vulgar fractions, whoſe numerator is 1, and | 
denominators 30, and under that the learner may obſerve thei -23: 
connection with the denominators. | Wo 
1 = 332 r = -0588235294117647, com1 
— | Tod akge 510T--1H H 14h. ams 
. „ * 3 3 Gee 
3 17 = 5203157894736842¹,7 
* 1666 Te = 8 = CEL 
7 = .142857, of = 4047619, 95 
1 = 125 IT . 0, 45,45, , e, 2115 
+ =-llx * = -04347826086956521 73913, bs 
Wer. e e 
Ar = 09, og, rr e 
Ir = 03332 op = , 384615, 
r 2 079623, * of = +0373 | < 
Xx — 0, 714285, 5 — * 03, 571428, 2 3 i 
o& = 0666 * = +034482758620689655172413793 " 
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177- RULES For reducing interminate decimale to vulgar frac- 
ions. 
| I. If the decimal be a pure n place the repeating figure 
tir the numerator, and 9 for the denominator. 
I. If the decimal be a pure. circulate, place the circulating i- 
ures for the numerator, and as many 9's as there are places in the 
Circle for the denominator. 
HI. If there be cyphers prefixed to the redeating or circulating 
gures, annex a like number to the 9's in the denominator. 


IV. If the decimal be mixed, ſubtract the finite part from the 


bor conſiſts F as many g's as there are places in the circle, together 
vith as many cyphers, as there are finite Pee! before the circle. 


Thus, 235,62, = 2244S 


From the whole decimal 23 562 
we ſubtract the finite part 235 
* and the remainder Ap 23327 is the numerator. 


The reaſon may be illuftrated' by dividing the decimal into two 
arts, whereof one is finite, and 


uatc, with cyphers prefixed, The ſum of the vulgar fractions 
reſponding to thele, will be the value of the decimal ſought. 


23 $162, may be divided into .235 = $25; by rule! 
14 and 000,62 2 1 e 5 by rules II. III. 


Jo 
meratars. - V's 


235 or by method. ex- 


99 plained y 27- 
"TRADER : ; Sum of numerator. 5 
„ ul 23500 29308 . 23662 


Wis V © 235 
3 — 


5 Examples for Practice. 


hole decimal. The remainder is the numerator ; and the denomina- 


e other a pure repeater or cir- 


In order to add theſe mie fractions, we redvce them to 
common denominator z and for that purpoſe, we multiply both 
ums of the former by 99, which gives 3585; then we add the 


, deen een 


34,52; 78 Nees bo 
3 452 a 07,80, | 0 14,634, 
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178. The value of circulating decimals is not altered, thong 
one or more plages be ſeparated from the circle, and conſider; 
a finire part, providing the circle be compleated. For exany 
«27, may be written .2,72, which is reduced by the laſt of the for 
going rules to 378, or 33, which is alſo the value of .27, Andi, _ 
two or more circles be joined, the value of the decimal is ſtil) of © 
ſame. Thus, 2727, = $3333 which is reduced by dividing i * 
terms by 101 to 33. | e 
ee addon. / le it 
179. All circulating decimals may be reduced to a fimilar forn 0 
having a like number both of finite and circulating places. R 1 a 
this purpoſe we extend the finite part of each as far as the long" 
and then extend all the circles to ſo many places as may be a null 10 
tiple of the number of places in each. Fart, 35 
Ex. . 34, 725, extended . 34, 25725725725, 57⁴ 
| * T4502, 14, 562456245624, 2760 
0 | T6 En 1 1 3 428 
Here the finite part of both is extended to two places, and 1-37: 
circle to 12 places, which is the leaſt multiple for circles of zu 
| Not! 
5 . das- 
Appiriox and SuBTRACTTON of INTERMINATE Da. umn 
a eee b T4 car! 
CIMALS. | N 
6 : ote 
180. To add repeating decimals, extend the repeating figure: | 1 ˖ 
place beyond the longeſt finite ones, and, when you add the rn be 
band column, carry to the next by ů y-). Fer p 
a nn to tl 
. e M RK h FF 
EN 388888 328 422 30 
6% % 6% ᷣ n +7545 - » m4 
2772 e TY 553 
| | ' — — 02. 
- | 204046 
181: To ſubtract repeating decimals, extend them, as direct 33. 
addition, and borraw at the right hand place, if neceſſary, by 9* Nr, 
an 


= 5 g f ' 
© 5 | : , 
| | | 


- 


| 


Ent. | 
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93866 646 «7358 7382 469 
84738 34% 62563 08 35 


a — ——— 


8727 41172 


The reaſon of theſe rules will be obvious, if we recollect that 
peating figures fignify ninth parts. If the right hand figure of 
e ſum or remainder be o, the decimal obtained is finite: Other- 
iſe it is a repeater. 5 £ 


182. To add circulating decimals : Extend them till they become 


wlar $ 176. and, when you add the right hand column, include 
figure which would have been cafried if the circle had been ex- 
ded further. | h 


574,5 574,74. 874. 2874,874874, 
2,698, | «269,869, . 1469 146, 3333333 | 
428 >) TOP 1,8, 158,858 58, 
37983, 79,8399 32, 323,232323, 
19.652,284, 1. 503. 026390, 


Note 1. Repeaters. mixed with circulates, are extended and ad- 
das circulates. e x 


Note 2. Sometimes it is neceſſary to inſpect two or more columns 


aſcertaining the carriage; becauſe the carriage, from a lower 
lumn, will ſometimes raiſe the ſum of the higher, ſo as to alter 
carriage from it to a new circle. This occurs in Ex. 2. 
Note 3. The ſum of the circles muſt be conſidered as a fimilar 


9 


ver places; but, for the moſt part, the circle of the ſum is ſimi- 
to the extended cireles. 1 te 31 fg 


, | 2%, e 
f 35868, 0842, 1 | «368 1003094, IT 
WM -437599 8, 42, + „, e © oe. 
53492, 0,842 Ar 895. 76, TT. 

62. 0842 JJJ)§% ES 


' By ö 


and make allowance accordingly. = 


cle. If it conſiſt entirely of cyphers, the amount is terminate. 
all the figures be the ſame, the amount is a repeater. If they 
n be divided into parts exactly alike, the amount is a circle of 


183. To ſubtract eirculating decimals, extend them till they become 1 
lar ; and, when you ſubtract the right hand figure, con/ider uhe- 
C1 would have been borrowed if the circles had been extended fur- 
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178. The value of circulating decimals is not altered, thou 


one or more plages be ſeparated from the circle, and confidereg; 
a finite part, providing the circle be compleated. For examyj 
27, may be written .2,72, which is reduced by the laſt of the for 


going rules to 378, or 33, which is alſo the value of .27, Any, 


two or more circles be joined, the value of the decimal is ſtill 
which is reduced by dividing j 


EF x WY, 


- Tame. Thus, 2727, . 


terms by 101 to 43+ 
179. All circulating decimals may be reduced to a fimilar fon 
having a like number both of finite and circulating places. | 
this purpoſe we extend the finite part of each as far as the long 
and then extend all the circles to ſo many places as may be a m 
tiple of the number of places in each, g.. 


Ex.. 34, 725, extended ,34,7257257 25725 
1,4562, 14, 562456245624, 


- * 


| Here the finite part of both is extended to two places, andi 
circle to 12 places, which is the leaſt multiple for circles of zu 
A places. „„ 8 7 


II. 


| AppiT10N and SUBTRACTION of IX TERMIN ATE Dr 


cIMALsS. *. 


180. To add repeating decimals, extend the repeating figures | 
place beyond the longeſt finite ones, and, when you add the rif 


band column, carry to the next by g, 1 
Ex. . 37524 or 37524 28 290 9 
„ 88888 J o$25 5 
% 003 4007 7548 n 
1 8 173337 36 3 
| © 264046 eg 


8 180 1. To ſubtract repeating decimals, extend them, as diretud 
addition, and borraw at the right hand place; if neceſſary, by 9. 


/ 


93 


— d 


41 


The 
peat 
e ſur 
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182. 
ilar 
4 fig 
ned, 


Ex. 

57 
2769 
428 
37 


Note 
as C 
Note 
alce; 
umn, 
carr; 
Note 
cle, 
all tl 
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ver pl 
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380 
+4337 
$534 
6 


183. 7 
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I wo 
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«93566 646 7358 738 469 
$4739 34% 6 5% % 235 


The reaſon of theſe rules will be obvious, if we recollect that 
peating figures fignify ninth parts. If the right hand figure of 
ſum or remainder be o, the decimal obtained is finite: Other- 
iſe it is a repeater. | EIS 9 5 


182. To add circulating decimals : Extend them till they become 

nilar $ 176. and, when you add the right hand column, include 
» figure which would have been cafried if the circle had been ex- 
ned further. 1 5 


Ex. II. Extended. Ex. 2d. Extended. 

5745 574, 74, 8 +874, 874, 874874, 
21698, 269,869, 1469 146, 333333, 
VVVCHVÄ | 08 1,58, 158,58 58 58, 
37983, 379,839 32, 3323,232323, 


_ 


1.652,284, 1.503, 02639 ꝑ 


as eirculates. CC 35% 
Note 2. Sometimes it is neceſſary to inſpect two or more columns 
aſcertaining the carriage; becauſe the carriage, from a lower 
umn, will ſometimes raiſe the ſum of the higher, ſo as to alter 
carriage from it to a new circle. 'This occurs in Ex. 2. 

Note 3. The ſum of the circles muſt be conſidered as a ſimilar 
cle. If it conſiſt entirely of cyphers, the amount is terminate, 


Note 1. Repeaters, mixed with circulates, are extended and ad- 


be divided into parts exactly alike, the amount is a circle of 
cr places; but, for the moſt part, the circle of the ſum is ſimi- 


3868, e,, e , een, 

5 5375, ; 08, 42, 1 7 575 7655 — IT ; 

853492, «0842 „r - 9g 76, Fr 
62, n 084 27 742 765 ON Ir 


33. To ſubtraft circulating decrmals, extend them till they become © 


I would have been borrowed if the circles had been extended fur- 
and make allowance accordingly, INES 


all the figures be the ſame, the amount is a repeater, If they 


lar; and, when you ſubtract the right hand figure, conſider ube- 
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5%, 974, or . 974% 8,135, or 8, 135135 
4, 86, 86, 8688086, e Or «45429074, 


—— — 


0,8 5, ES. Sq «+ 3,606060 


MvuLTIPLICATION of INTERMINATE DECIMAL 8s 


184. Case I. When the multiplier is finite, and the multiplicand 
repeats, carry by ꝙ when you multiply the repeating figure : The right 
hand figure of each line of the product is a repeater ; and they muſt it 

extended and added accordingly. „„ 


Ex. . 13404 1. 848 X (65 
367 2. 71 Xx 452 
Me 3. 316 Xx 6824 
9446 4+ 1424 X 318 
309666 8. 0 „ 3 
4048333 6. 89% Xx 2368 


4 e492 


II the ſur of the right hand column be an even number of 9. 
the product is finite; otherwiſe, it is a repeater 1 


188. CAsE II. When the multiplier is finite, and the multiplican 
circulates, add to each product of the right hand figure the carr.ag 
which would have been brought to it if the circle had been extend 

1 Each line of the product is a circle fmilar to the multiplicand, a 
j | therefore they muſt be extended and added accordingly | 


The product is commonly a circulate ſimilar to the multipl 
cand; ſometimes it circulates fewer places, repeats, or become 
faite ; it never circulates more place. 


| WW 


gb, 


* 


Ex. 37, 46, X «235 1. 674, X 78 
235 2. +375 N +86 

* 3. 625, X +42 

187,32, 4. +4793, X 4.8 
1123,93, | 5+ 3,75, X 1.24 
7492, 92, 6. 2,963, & 436 


08804, 19, | 


ende d. | 


7664] e 4704 
7664 | 272 
| 64 | | | 
7% 28224] 
7664 282024 
— 228224 
5 284. og, 


Ex. 3d. J *714285,X54» 


5 


15 2399142 
35714288 


N 


38, 5714280571428 571428, 
238571428 5714028 5714, 
2338571428 87142857, 


- £ 3 


It is evident, that, if a repeating multiplier be extended to any 


* 
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186. Casx III. When the multiplier repeats or circulates, find the 
product as in finite multipliers, and place under it the products which 
vod have ariſen from the repeating or circulating figures, if ex- 


dc, the product ariſing = each figure will be the ſame as 


- 
U 
8 
Y 
| 
1 
* 9 
* 
4 
| 
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product arifing from each circle will be alike, and will ſtand as ma. 


R , 0 
* 
r * * _n » 
RT” | 1 1 A a" 3% <4 5 4 * 8 © 6 1 
7 * 4 * 
N * F q , = * ? 0 
Tu F a 1 
« N F 


the firſt, 44 each will ſtand one place to the right dend of the 
former. In like manner, if a circulating multiplier be extended, the 


ny places to the right hand of the former as there are figures in the 
circle. In the foregoing examples, there are as many of theſt 
products repeated as is neceflary for finding the total product. If 
we place down more, or extend them further, it will der give a 
continuation. of the repeaters or circulates. 

This is obvious in Ex. 1ſt and 2d. As the learner may not ap. 
prehend it fo readily in Ex. zd, when the multiplicand is a circy- 


late, and conſequently each line of the product is alſo a circulate, WW 18 


we have divided it into columns, whoſe ſums exhibit the ſucceſſive pf ot 
circles. The ſum of the firſt column is 38,961027, and there is pl 


carriage of 1 from the right hand column, which compleazu hic 


 38,961028. This 1 is ſupplied from the three firſt lines of thetic. 
ſecond column, the ſum of which is 999999, and being increaſe 
by 1, in conſequence of the carriage from the third column, . 


mounts to 1,000c00, and therefore carries, 1 to the firſt column 
and does not affect the ſum of the remaining lines, which are the 


ſame as thoie of the firſt column. The third column contains ty 
ſets of theſe lines, which amount to 999990, beſides the line 
which compoſe the circle. Each of theſe ſets would be compleatet 
into 1,000000 by the carriage from the 4th column, if extended 
and each would carry 1 to the ſecond column. One of the 
would compleat the ſum of the three firſt lines, and the othe 


would compleat the ſum. of the circle. In like manner, ift 


circles be extended ever fo far, the increaſing carriages will exaQl 
aniwer for the increafing deficienctes, and the ſum will be always 
continuation of the circle; but the product could not circulate u 
leſs the ſum of the lines 1 off in the ſecond column had con 
fiſted entirely of g's, or had been ſome multiple of a number 


9's, and the circles muſt be extended till this take. Place, f in ord Up 
to find the compleat product. Fd 3 


187. The multiplication of 1 interminate decimals may be olts | the 


e by reducing the muJtipher to a vulgar fraction, al 


proceeding as directed 1 in 8 BI Thus, | WW Thy 
"Bus . S6 | Ex, Sth. el 
9126768 2 „ 1152 23 
90) 8.832 


1 


_ 
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183. Therefore, in order to multiply 715 3, we take « one third 


part of the multiplier, and, to multiply by &, we take two thirds 
ot the ſame. Thus, 


"Te. tk een Bs. 7th, DLO 
3)-784 ns | 
2613 9.755 
. 


180. As the denominator of the 1 fractions always conſiſt 
ff 9's, or Of 9's with c {pn annexed, we may uſe the contraction 


xplained 9 40.; and this will lead us exactly to the ſame operation 


ic. 
Ex. 8th, 735% Jo 36 UU Ex. gth. 278x365,S3% 
28-3 | PLS 305 
2 323 1390 : 
17470 1668 
. e 
' 99lo)2374%5 229)1014, 
23,74 + n 
Fo 2 . | 191,571, 
«239803, | 


190. When the b IS a mixed repeater or + circulate, we 


nay proceed as in Ex. th, and 8th, or we may divide the multiplier. 


nto two parts; of which the firſt is finite, and the ſecond a pure re- 


peater or cireulate, with cyphers prefixed, and anne r 


j theſe, and add the Products. 


Thus, abe or by 2 = 068 or thus, 3 
and by . 05 02133 2g . 


09813, 9)1920 


* 


2133 
768 


„ | 5 . 09813 


\ 


hich was e 9 180. on the principles of decimal arithme- 


19. 


4 <4 22 . % d $5 SS, - p 
miner ue or” 7 . — 
7 W 5 Sec 

* " _ * — 
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191. In the following examples, the multiplicand is a repeater, 
and therefore the multiplication by the numerator of the vulgy 
fraction is performed as directed F 184. . | 
Ex. 10th. .683 X .g=5 —_ Ex. 11th. 63 X 2, 39, = 3) fa 


- 5 237 2 ad 
„ . ——_— | de 
9)3.418ʃ.37, 962, : 44X 237 WS cir 
e . 1899 fol 
— | 12666 | am 
"Tx | — ; eq 
| 63 5 99) 1500. 15, 16, it f 
* e ho\ 
[ e 1 Fre -- the 
— ä 495 of 1 
| 56 N — fou: 
ö _ e exc 
ö | | — 5 99 the 
| . 18 | „ Ex, 
. * 86 5 
1 192. In the following examples the multiplicand is a ci 
1 culate, and therefore the multiplication by the numerator is per 
. | formed as directed $185, e 3 
ö Ex.12..3,81,X53=45 Ex. 13. , 12, v0 , 
| | „„ „ 
3054 48 99)35, 36003673094 58218 54912754 
15% ,, 1 SO UT T9 
. be e 
900) 183, 27, ( 203, 63, . 
e 6 936 
032 $70 
27 5 
3 216 
57 183 
54 846 
— | 543 
42 N a 
e 
273 
756 
633 
396 
\ ®* 036 
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In Ex. 13th, we have omitted the products of the diviſor, and 
only marked down the remainders. Theſe are found, by adding 
the left hand figure of the dividual to the remaining figures of the 
fame Thus, 363 1s the firſt dividual, and 3, the left hand figure, 44 
added to 63, the remaining figures, gives 66 for the firſt remain- 10 
der; and the ſecond dividual 666, is compleated by annexing the ; | 
circulating figure 6. The reafon of which may be explained as A 
follows. The higheſt place of each dividual ſhows, in this ex- $3 
W ample, how many hundreds it contains; and, as it muſt contain an 1 
equal number of ninety-nines, and alſo an equal number of units; "of 
it follows, that theſe units, added to the lower places, muſt ſhow, 
how far the dividual exceeds that number of ninety-nines. The i 
figure of the quotient is generally the ſame as the firſt place of 30 
the dividual, ſometimes one more. This happens in the lalt ſtep : 
of the foregoing example, and is diſcovered when the remainder 
found, as here directed, would amount to 99, or upwards; and the 
exceſs, above 99 only, muſt in that caſe be taken to compleat 
the next dividual. N 


£x, 14th. . of, X . 01, = 3 9 | | = 


# 


_ 99).01,(.0001020304053c6070809101121314151517181920 1 

[I. 12223242 526272829303 13233343 53637383940 
| ( 414243444546474849505152535455 5657 58 0 
(616263640 556676860707 1727374757677787980 
(818283848 586878889909 192939495969 79 9% 


193. The number of places in the circle of the product is 1 
ometimes very great, though there be few places in the factors: 7 
But, it never exceeds the product of the denominator of the mul- | 70 
tiplier, multiplied by the number of places in the circle of the by 
multiplicand. Therefore, if the multiplier be. or E, the product 1 


may circulate three times as many places as the multiplicand: If 
he multiplier be any other repeater, nine times as many: If the 
multiplier be a ci: culate of, two places, ninety- nine times as many: 
Jhus, in the laſt example, . oi, a circulate of two places, multi- 
plied by . ol, a circulate gf two places, produces a circulate of 
wice 99, or 198 places. And the reaſon of this limit may be in- 
(erred from the nature of the operation; for the greateſt poſſible 
umber of remainders, including o, is equal to the diviſor 99 
ind each remainder may afford two dividuals, if both the circu- — 
ating figures, 3 and 6, occur to be annexed to it. If the multi- "MR 
lier circulate three places, the circle of the product, for a like Fj 
eaſon, may extend nine hundred and ninety-nine times as far as 

bat of the multiplicand. But the number of places is often much 


ls, | 
194. The 
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194. The multiplication of interminate decimals may be Proven, 


by altering the order of the factors, f 31. or by reducing then | 


both to vulgar fractions in their loweſt terms, multiplying theſe 
as directed $126. and reducing the — to a decimal. 


I. . 537 &. 3. 9346 K. 2 17. . *. 418, 
2. .38 X. 45, 10. . 10% Xx. 28 18. . 648, X,648 
3. . 148 X. 1,36, 11. 328 &. 8 19. . 150416 N. 36, 


6. . 26 „. 369 14. 146 X. 4 22.21, MX-428571, 
„ „ + 15. 68 X. 5 23. 3,18, K. 39, 285/14 
8. 35 X35 16. 683 X*. 25, 24. e, X. 


Nueſt. 1 What! is the expence of aki 5 furlongs, 3 pela of 


road, at L. 166: 13: 4 per mile? 
2. What is the value of 5 tb. 2 3. 1 EL 16 gs. rhubarb at 


3. What is the rent of 5 acres, 3 woods, 4 pokes, at 
L. 3: 10: 10 per acre? 
4. What is the ſolid contents of a nlank 6 feet 2 inches long, 
1 foot 6 inches broad, and 9 inches thick? _ 
5. What is the price of 15 th. averdupois, at L. 2: 6 : 87 
6. What is the rent of 5 e 3 roods, 13 falls, 9 ells, 2 
138. 5 d. per acre ? » 
7. What is the price of 3 yards 5 inches lace, at 16 8. per 


8. What is the price of 3 cwt. 2 qrs. 7 lb. at L. 6:65 82 
9. What is the price of 13 A yards, at 11 8. 4 d. per yard? 
10. What is the value of 5 dwt. 8 gr. ſilver, at 5 8. 8 d. per oz. 
11. What is the price of 7 ib. 402 quickſilver, Troy With at 
5s. 8 d. per Ib.? 
12. What is the-price of 14 gallons at L. 1: 


: 12, per hd. of 
54 n 955 


ade Rn yt 


; Divisro ON of IH TIKIINGEY DECIMALS- A 


196. 8 I. When the dividend only i is e proccel as 
common arithmetic ; but, when the figures of the dividend are e 


5 bauſted, annex the repeating figure, or the circulating Eures in thai 


order, . of bu to the remainder. 


- # 


x. 4 
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Ex. f. Divide. 5376 by 7. Ex. 2d. Divide . 843 by 5. 


1)-5376(-764995238, 5)849). 1688 
wp. 2s Eid 
"OY 34 
Wee , 
3 5 
Vn 
33 7 30 
16 33 
„ . . 
26 | - | COT 
Be => 5c _ $).65328(.08166x. 
56 
„066 


x. ath. Divide. 406, by 3. Ex. 515. Divide . 250, 714285, by. 325. 
3) 26K 105498832,  +325)-250,714285,( 7551 


3 8 | n 
7 5 e 
N N 8 
A | 464 
15 38s 
VVV 
+. 0 | ' 1300 
29 e 928 


7 a 
I 2 


„ 


— — — p a 
— —— my — 


2 oa. <5 —_ Fs en 8 88 Ons — S 
— p 4 * — - . 


greateſt poſſible extent of the circle is found, by multiplying the 


7 


D;; ̃ .... FC! 7: Part 


In theſe accompts the quotient is never finite. It may repeat if 
the dividend repeats; or, if the dividend circulate, it may Circulate 
an equal number of places, often more, and never fewer. The 


diviſor into the number of places in the circle of the dividend, 
Thus, in example 4. a circulate of 3 places, divided by 3, quotes 
a circulate of 3 times 3, or 9 places. | on 


196. Case II. When the diviſor is interminate, the multiplica. 
tions and ſubtractions muſt be performed, according to the direction 
given for repeating and circulating decimal. 


Ex. 1. Divide .37845 by g Ex. 3. Divide .245892 by 2,1 
50.37845(-68 12212 25, 18,).245892(1.127005 
e 4215118 %,% © 
45116 TE = 27710, 18, 5 
44444 1 21818, 18, 

s 672 | ' 5892,00, 
. 4363,63, 

116 5 1528,36, 

111. . | 1527,27, 
„ ws 
8 0 1090, 0 

ET | | „ 5 
Ex. 3. Divide . 37845 by & Fx. 4. Divide . 42, by. 185, 
6378450568  185185).424242,(2+2390, 
. — 
4512 | | | e o, 538720, i 
- _ . 370370, 
„ 8 e * 1,683501, 2 
8 -* | 1,666666, 
f ! 
3 
/ . 20. 
3 
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In theſe examples, the dividuals and products are extended. as 
ar as neceſſary, and, in Ex. 4. the diviſoc and dividend are ex- 
tended till their circles become ſimilar. The foregoing mathod 
is the only one which properly depends on the principles ot leci- 
mal arithmetie, but it is generally ſhorter to R by the HOLLOW» 


ing rule. 


be denominator, and divide 2 W by the numerator. 
Ex. 1. divide 37845 by $=5 | Ex. 5. divide .976, by 34 


. 3 
353 28600 68121 11 ae 2930, = 
x. 2. divide 37849 1 8 Ex. 6. divide .oog by .05, = 
3 | | — | 
0 383986763 
5 99854950 999 
fx. 3. divide. 245592 by 2, 18.355 Ex. J. divide. 54375 by 7 = 
2,18, 245892 * 990 643750 
2 445993 * $0375 
216 j263-43308(1.127005 7)489375( 69919914385, 
200: 5 42 
8 
216 e 
363 1 
. - > 
8 1 ON 
8 5 
„„ 0 
„ 1080 49 | | 
4. divide. 42, Nang =I — 40 
424,4 SE ESC ora 9 
42 | . 
18659423. 8702. 200, 2 2 30 
| 370 = ORE. e 
3 5 
* 1681 - 
1665 | 
— 
* 1681 | * 


| Reduce the Arier to a 1 ar fraction, multiply the vi hd by 


. — ew i. — 
— 


= = * ＋. . 5 r 
— —— P — — — 
= ——_— — r 7 — 3 I 

So —— = q 8 E 1 — r 
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. Divide 17,45 by 84, 1 
Ex. 8. Divide 12693 by 19,39 Ex e 75 55 
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— 192 
— $90 


19, 39, +126933F * 990 


955 


— pe norman nmr enes le 


197 


19200 0 15. .6630(. 6545 


4336, | 


4 


432 


1152 


90096 
960 


4 


17,45, 


84) 172800. 20, 5 1428 


PART! 


26505, 6 


267, 06 3 


0 480 
8, =! 
by .436, Ex. 11. Divide 2,0, by. I 
Ex. 10. Divide 267,06, 1-436, 3 


2 047, 


18):02,6571 12,887 
9264. 39724350 ma 1999 


2592 
519 | 
432 


\ 
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Note 1. Diviſion by 3 triples the dividend, and diviſion by & 1 in · 
creaſes the dividend one half. See Ex. 2. and; . 

Note 2. When the diviſor circulates, the denominator of the vul- 
gar fraction conſiſts of 9's, and the multiplication is ſooner per- 
formed by the contraction explained $ 27. It may be wrought in 
the ſame way, when the diviſor repeats, and the denominator, of 
conſequence, is 9, as is done in Ex. 7. 


lar circulating dividend ; or, if the number of places in the circle 
of the diviſor be a multiple of the number in the dividend ; then 


the product of the dividend multiplied by the denominator of the 


diviſor will be terminate, ſince like figures are ſubtracted from like 


in the contracted multiplication, and conſequently no remainder 


left See Ex 8. 9. The form of the quotient depends on the di - 
viſor, as explained at large, 5 158—173. 


Note 4. In other caſcs, the original and multiplied dividend are 
imilar, and the form of 15 quotient is the ſame as in the caſe of a 


finite diviſor. See 9 19 

Note 5. If the terms hs ſimilar, or extended till they become fo, 
the quotient is the ſame as if they were finite, and the operation 
ay be conducted accordingly ; for the quotient of vulgar frac- 


ons that have the ſame denominator, is equal to the quotient of. 
heir numerators. . 


| gk 333 8. 378 15. 144,582 


1. 

2. -125).30419 -- 9. 90295 . 293)-46t + 

3. 120.227 10. 36,0. 2486 17. 16. 25,89, 
4. 32). 768, 11. . 2,18,). 4982 18. .5,17,).7632 

LL 15). 95 12. Ms 6). 375 ; 19. 8,72, ). 53,4126 
6. 12). 52 5 7 4 3 88 8 h 20, .10,), 284, ö 
730.13, . Ns 2. 557. 


Peſt. 1. How many yards at 6 8. 8d, may be purchaſed for. 
L. 28: 10:07 
2. If 124 yards coſt L. 4: 9: 5, how much will 1 yard coſt? 


3. Divide L. 31 : 14: 47 among 20 men, ſo that 19 may have 
qual ſhares, and the other one third of that ſhare. 


4 Divide 3+ acres equally among 18 men. 

5. Divide 4 lb. 5 oz. ſilver into $5 ſhares. _ | | 

6. Divide 3 cwt..3 qrs. 154 lb. into 24 ſhares. + 

. How many 1b. at 2 6. 5 d. may be purchafed for L. 3: 15: 647 
8. How. my yards at 28. 11d. may. be 28 for 

2421732 

9. If 183 yards colt L. 2: 12: 43; what will 1 yard coſt ? 

I9, ns L L. 5 7 ; 9 into ger ſhares. Fas”; 


Note 3. If a repeating dividend be divided by a repeating or cirs 
culating diviſor or, if a circulating dividend be divided by a ſi ni. 


* 


. 
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11. If 6 cwt. 2 qrs. ꝙ b. coſt L g: 5: 5A, what will ! ewt. coſt? | 
12. Divide 6 cwt. 24 lb into 5 fr ſhares, 


CH AF, XI. 
irie MEASURING. 


a E had occafion' to explain the general nature of fy. 
97 perficial and ſolid meaſure in ; 37.; but, as the rule 
laid down there may not be ſufficiently full for the purpoſes of ar. 
_ tificers, we ſhall now conſider that ſubject at greater length. 
Menſuration is of three kinds; lineal, ſuperficial, and folid, 
In lineal menſuration, the length or extent in one direction is 
the only thing attended to; and this is underſtood when we in. 
quire the diſtance of a city, the length of a ſtreet, the height of 
mountain, or the depth of a well. Superficial meaſure reſpech 
breadth as well as length; and 1s underſtood. when we inquire the 
extent of a fie!d, the ſize of a window or a picture. Solid mea i 
ſure reſpects length, breadch, and thickneſs ; and is underſtool i 
when we inquire the ſize of a plank or ſtone, or the capacity of: © 
ciſtern. | ER, : ee 
Lineal meaſures are taken by applying a rod, ruler, or line, d 
a known length. Superficial and ſolid meaſures are computed 
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from the lineal ones. 
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SUPERFICIAL MEASURE. Ex, 


198. Lineal meaſure is commonly taken in feet, inches, and 
parts, or lines of z of an inch. A ſuperficial foot is either 3 
| ſquare, which meaſures a foot in length, and a foot in breadth, d 

a {pace of equal extent in any form; for example, two ect il 
length, and fix inches in breadth. A ſquare foot may be divided 
by lines drawn in one direction into 12 parts, each a foot long 
and an inch broad, and theſe may be divided by croſs. lines, <a! 
into 12, or altogether into. 144 NG inches. In like manne! 
a quare yard may be divided into 9 ſquare feet; and; in generd 
ik we multiply the lineal value of any meaſute into itſelf, the pi 
duct ſhows the ſuperficial valea . 


N [ 
par: 
Ind 
ide 
Ir 


l 


1nd} 


[ 4 
0 


a 


ener. XI. ARTIFCERS MEASURING. 14 


If the length be given in feet only, the ſuperficial meaſure is 
obteined at once by multiplication. It only remains to explain 


the method of proceeding with the lower denominations. 


1992. The tweltth part of a ſuperficial foot is termed by artifi- 


cers, thougu improperiy, an inch, and is divided into 12 parts, 


each part into : izconds, and ſo on. Hence it is evident, that 
if a :00t in length be multiplied by a foot, an inch, or a part in 
breadth, the produtt muſt be a foot, an inch, or a part of ſuper- 


ficial mæaſure; but it an inch of length be thus e ain the 


product wiil be 12 times leſs than that of a foot; and if a part be 


thus multiplied, the product will be 12 times leſs than that of an 


inch: From which we may infer the following practical rule. 


Multiply each denomination of the length by the feet of breadth, 
and place each product under the denomination of the multiplicand 
rom which it ariſes, carrying when neceſſary by 12 to the higher 
place: then multiply by the inches, and ſet each product one place 
nearer to the right hand. Laſtly, multiply by the parts, and ſet 


each product another place towards the right hand, 


„ 
Ex. 2. length 8 4 11 
e breadth 9 


N 
Ex. 1. length 7 3 
dreadth 5 9 


36 3 | ö . 
«33 3 | „ 4 SS: 
PS. eee „ 
ſurface 41 8 3 N — ene none 
. inte 27 10 3 
3 F. inc . So? | | Fe In. P. 
Ex. 3. length 73 9 2 Ex. 4. lengtho 4 7 
JJ 3. 5. +. \: breadth 0. 3: g 
* 2065 4 8 F 
3 6 F OY 1 | 


ſurface 2083 9 1 1 6 ſurface o O 10 3 9 


in Ex. 3. we muſt multiply the lower denominations by 28 ſe- 


puately, and divide the product by 12, to diſcover the carriage 


ind remainder: In like manner, we multipl and di- 
Jer: In like manner, we multiply 73 by 3, and di- 


ide the product by 12. 1 r 
In 2 4. there are no feet, and the lower places are regulated 
„„ e „ waves, 04 4ituy 


200. 


x 
4 
* 
F 
U 
5 
4 
# 
4 
Went 
$7 
$47 
* 
4 


3. Parts, Square inches, or ſpaces, a foot long and a part broad. 


follow the ſame ſcale, and divide a penny into 12 parts, and theſe 


_ that the learner may judge which is preferable. | 


Decimally, by reduction, by aliquot parts. 
„„ e e 
%V%)ͤêßdũũ „w +, A LI 73 

5 9=5-759 $5 9 = 69 SP 
3625 ERS, . - 5 Feet, 36 3 
5975 i 6 Inches, 3 7 6 
3625 1 3 Inches, 19 9 
41.6875 12) 500 rem. 3 41. 8. 3 

45 } 41 rem. 8 „ 
"RIG Xa 
” 3.0000 4 


in the ſecond we reduce them to inches, and 1 theſe, which 
gives the anſwer in ſquare inches or parts; in the th 


| Inches in the multiplier, aud one fourth of it for the value of tune 


ficers, and termed croſs multiplication, or, more properly, duo. 


ceive how much eaſier theſe computations would be rendered, if a 
foot were divided into tenth parts and hundredth parts. 


inches, 


130% | ARITH MET 10. 5 Pant] 


200. The value of the different places may be inferred from the 
foregoing examples. They conſiſt of ſpaces equal in extent, tho 
frequently different in form, as under. 


I. Feet, Square feet, or ſpaces, 12 feet long and an inch broad. 
2. Inches, Spaces, a foot long and an inch broad, or 12 feet long 
and a part broad. | 


4. Seconds, Spaces, an inch long and a part broad. 
5. Thirds, Square parts. 


The method we have been explaining is generally uſed by arti. 


decimal multiplication. The operation 1s the ſame in effect as if 
the arithmetical ſcale were regulated by 12 inflead of 10, and cha. 
racters for 10 and 11 added to the number of the digits. If the 
price of the ſurfaces meaſured is required, it will be convenient to 


again, if neceſſary, into 12 ſmaller parts. The learner will per. 


201. We ſhall work the firſt example by ſeveral oth 


er methods, 


In the firſt of theſe methods we reduce both factors to decimals 
| ird, we mu 
tiply by feet, and take half the multiplicand for the value of {ix 


101 
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202, If the meaſure be required in yards, or any other denomi- 
nation greater than feet, we may firſt find it in feet, and then re- 
duce them to yards, | 8 80 | 


| Ex, What are the bende of an area 6 yards, 2 feet, 6 chen 
Jong, and 4 yards 2 feet broad ? OT i. | | 


3 1 
Length reduced, 20 6 Here we divide the ſuper- 
Breadth reduced, 14 5 ficial feet by , which quotes 


8 : the ſuperficial yards. 


4 


203. Queſtions of this kind may alſo be wrought by multiplying 


each part of the length into each part of the breadth, provided we 


attend to the value of the products, and reduce them when neceſ- 
rf. Thus, e 


Ide. F. In. 


each factor by the feet in the other factor; and theſe products ad- 


mainder, multiplied by 3, gives ſquare feet. Then we multiply 
4 yards into 6 inches, which gives 24 oblongs, a yard long, and 
an inch broad, or 72 oblongs, of a foot by an inch; which, added 


er 7 ſquare feet. 


4 


tons, divided by the value of the greater, quotes ſquares of the 


lquares of the lefler. 


6 2 6 4yds.X2feet= 8 - 4 yds. x 6 in. = 24 
4 2 Gyds. X 2 feet = 12 * 15 3 
24 4 | 1 3) 2006 yds. 6 : 72 
6 6 . 4 18 * 2 feet Xi. 12 
31 8 9 


Here, becauſe any lineal denomination, multiplied into itſelf, 
produces ſquares of the ſame, we firſt multipiy the yards by the 
yards, and the feet by the feet. Then we multiply the yards in 


ded, amount to 20, being ſo many oblongs, each a yard long, and 
a foot broad: This, divided by 3, gives ſquare yards, and the re- 


to 12, the product of 2 feet by 6 inches, makes 84 ſuch oblongs, 
204. In general, Vke Son icon multiplied by like, | pro- 
duce ſquares of the ſame; and the product of unlike denomina - 


greater; and the remainder, multiplied by the ſame value, quotes 


Quint 


e ARITHMETIC. 
Queſtions for Practice. 


Required the contents of the following ſurfaces. 


Length. Breadtbdz. Lengtb. Bread, 

„ n. P. . In. Pts. F., In. Ni. . . Ph br: 

1j. 3 OS i 0 RL f 

„ „ I F- ie Dae . a | 0 ; 
? .. 8 171 9 —- 
FO OR RS Be LIE. 0 vos oo 
CCC 
8 „ %% 0 „ „ a Re 1 ; 
13. What is the meaſure of an areF'12 yards 1 foot long, 7) ard; 


2 feet broad? 
| 04. ———of 154 ben each 3 yards 6 inches long, and 
7 inches 3 parts broad? 

1 of a road 750 yards long, and 16 feet 6 inches broad! 
16. 1 a garden 45 yards 2 feet long, 67 yards broad! 
17. of a carpet 7 yards, 1 x foot 4 inches ſong, and 5 yards 

2 feet 3 inches broad ? 
18. ——of a Pavement containing 350 flones, each * inches 
3 
19. of 12 windows 5 feet 3 inches long, and 2 fet 
11 inches broad? _ = « 
20, ——-of a floor 13 yards, 2 feet 9 inches long, we" F yards 
- 1 foot 7 inches broad? 
21. How many ſquare yards in the area of Solomon's temple, 


whoſe dimenſions are mentioned in I. Kincs, ah aa * eee g 
the cubit one to a foot and a half . | a 


80 1D MEASURE 


20 5. Becauſe a ſquare foot contains 744 ſquare inches, it may 
be covered with a like number of dice, each .an inch ſquare, and 
an inch high. If theie be covered with others till the heap be 
raiſed a foot bigh, it becomes a cubical or ſolid foot, and 2 
12 times 144, or 1728 dice, or a like number of ſolid inches. A 
ſolid yard contains 27 ſolid feet; and, in general, if the linedl 
value of any meaſure be multiplied twice into itſelf, the laſt pro 
duct ſhows its ſolid value. 

206. Scl 


nr. XI. 


of 12. 


By duodecimals. 


of the ſame denomination as the ſuperficial; 
En inch, the ſolid meaſure is one place lower than che ſuperficial; ; 
| bod, if the height be a part, the ſolid meaſure is two places lower. ö 
The computation of ſolid meaſure may, therefore, be 0 = 
like ſuperficial, by duodecimal multiplication. | 


Ex. iſt Required the ſolid contents of a wall, 13 feet 6 inches 
Jong; 5 feet 8 inches high; and 2 feet 7 inches bred, | 


zinches, 9 parts Bags + 1 


F. . 
Lea . 
Hogue F © 

67 6 - 

4 inches 

— 4 inches 
8 1 1 
Breadth 2 7 

1 

44 7 6 

Solid contents 197 7 6 


Ex. 2d. Keguirad the ſolid contents of a block marble, 3 feet 
6 inches, 3 parts long; 1 foot 8 inches, 3 Na broad ROE.” I foot 


By aliquot parts 
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206. Solid feet are divided like ſuperficial onen, by Aab 
into inches, and {maller parts, decreaſing by a regalar gradation 
Therefore, if the height be a foot, the ſolid meaſure is 
bur, if the height be 


b a 4 6 


1 


F. In. Pts. — 
Length 73 6 6 
3 
1 5 5 
VVV 
e 
Surface EFT 5 11 Þ''+.6 
— 9. 
27541 ie 
| . 
Solid contents 7 9 1 6 10 1 3 


— 


197 7 6 


154 — IO - Parl. 


207. This laſt example is extended through all the poſſible de- 
nominations, which is ſeldom or never required in Pele, The 
value and form of the places are as follows. 


1. Feet, Cubical feet or ſpaces, 12 feet long, a foot broad, and 
an in- high, 

2. Inches, Spaces, a foot ſquare and an inch bigh, or an inch 
ſque e and 12 feet high. 

4; Parts, Spaces, an inch ſquare and a foot high, or a 1061 ſquare 
and A part high. 

4. Seconds, Solid inches or ſpaces, a foot long, an inch broad, and 
a part high. : 

5. Thirds, Spaces, an inch ſquare and a part high, or a par 
ſquare and a foot high. 

6. Fourths, Spaces, a part ſquare and an inch ee 

7. Fifths, Solid parts. 


205 Meaſures given in yards and feet, or in any other 4 

mination, may be reduced to the loweſt denomination ; and the 
ſolid contents being found in that denomination, my be reduced 
again to ns ones, 


* 


i . What is the contents of a ciſtern, 93 yards 2 feet long, 
8 yards * 2 feet woes and 3 3 yards 2 feet deep. 


Length 9 2 or 29 ere we find the ſolid content 
Breadth 6 2 or 20 812 feet, which we divide by 
5 — 27, the number of folid feet in 
BF. 580 ſolid Þ | 
+. RO oe v 4 

. 

58 N 

: 278 120 ſect 

Contents | 2 yards — feet 


209. This as may alſo be wrought as multiplying each 


term of the factors together, and ee to the value of the 
factors. Thus, e EY | Tm 
| 1 . | 


* 


Length 1 9 2 64 yds. 4 
Breadth 3 1 
9 yds. X 2 feet = 18 | 54 4 3) 128 (42 901601 yd. 
6 R 2ͤĩ * 5 12 5 9 
3300 10 — — — 3 
— 2 J * 3=15 feet 

Surface 0 64 4 6 e 
Depth 46 22ͤͤĩ7w6dñ 
e e 2X9=18 feet 

3 256 8 N 
b4 Jas, „ feet 2 6 
4 feet X 4 yds. | 1 21 bs! | 
Contents | 300 20 


Here the ſuperficial contents of the baſe of the ciſtern is found 


64 ſquare yards and 4 ſquare feet, by the method explained { 203. z 


It is obvious, that 64 ſuperficial yards, multiplied into 4 yards of 
depth, give 256 ſolid yards; and 4 ſuperficial feet, multiplied into 


(quare and a foot deep; and, ſince : of theſe make a 10li.' yard, 
and each of them contains 9 ſolid feet, we divide the product 128 


ſquare and a yard high. It requires 9 of theſe to make a ſolid yard, 


feet, we carry by 27 to the yards. | 

210. In general, if the ſuperficial and lineal meaſure be of the 
ame denomination, the product is a ſolid of the fame. If the ſu- 
perficial meaſure be of a higher denomination, the prodygt, di- 
ded by the value of the ſame, quotes ſolids of the greater; and 
the remainder, multiplied by the ſquare of that value, produces 


—_ 


roduces ſolids of the leſſer. 


eet 9 inches broad, and 24 feet 3 inches high? _ : 
2 ——of a wall 135 feet long, 4 feet 9 inches high, and 
loot 10 inches broad? © 3 
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and, it is required to multiply this by 4 yards and 2 feet, che depth. 


2 feet of depth, give 8 ſolid feet We have next to multiply 64 
ſuperficial yards by 2 feet ot depth, which gives 128 ſpaccs, a yard 


by 3, which quotes 42 ſolid yards, and multiply the remainder 2 - | 
dy 9, which gives 18 ſolid feet. Laſtly, we multipiy 4 luperficial 
feet by 4 yards of depth, and this produces 16 ſpaces, each a foot 


and each of them contains 3 ſolid feet; therefore, we divide the 


product 16 by 9, which quotes 1 ſolid yard, and multiply the re- 
mainder 7 by 3, which gives 21 folid feet, In adding the ſolid 


olids of the leſſer. If the lineal meaſure be of a higher denomi- 
ation, the product, divided by the ſquare of its value, quotes 
ohds of the greater, and the remainder, : multiplied by the value, 


1. Required the ſolid contents of a wall 74 feet o inches long, | 


3. Required 


v6 ARITHMETIC pan 


3. Required the ſolid contents of a rampart 154 fathoms 2 fen ily 

long, © fathoms 4 feet broad, and 3 fathoms p feet high? 

fo of a box 5 feet 2 inches long, 3 feet 5 inches brozs, i 

and 2 feet 8 inches 5; parts deep? pe 
5. ——of a caſket 8 inches 3 parts long, 6 inches 2 pam 

broad, and 5 inches 4 parts deep? 5 

6. —— of a beam 12 feet 6 inches long, 2 feet 3 inches, 3 pam 

broad, 1 foot 5 inches © parts deep? 

7. ———of a wall 42 feet 8 inches long, 7 feet 3 inches hiph, 

and 1 ſoot 7 inches deep? | „ 

8. ——— of a block marble 4 feet 3 inches long, 2 feet 6 inch. o 

es broad, and 2 feet one inch 5 parts high? VVV 

9. Required the cavity of a pond 76 yards 2 feet long, 35 huge 

broad, and 3 yards 9 inches deep? e 
10. ————of a well whole ſurface meaſures 9 ſquare yards 5; feet ace 
and whoſe depth is 22 fathoms 4 feet? 125 

11. Ihe canal, which joins the Forth and Clyde, is 27 mile sar 


long, 36 feet broad, one place with another, and ) feet deep; required ler 


the number of yards of excavation? . da 
12. The length of Noah's ark was 3eo cubits, the breadth 50, n de 
height 30; bow many yards does it contain? and how many hot al 


may be lodged in it, allowing 10 yards for each horſe? cal 
1 72 . are 
| che 
8 RE UL * 
. 9 the 
M rkops of TAK ING DIMENSIeNxs. ch 
. „ FF bre 
211. The value of materials is proportioned to their quant hei 
and therefore ſhould be charged according to their ſolid meaſut Ml 
and the expence of building, or any other labour, which is propa wh 
tioned to the quantity of materials uſed, ſhould alſo be charged il 
the ſolid meaſure. But labour beſtowed on the ſurface of mate {ur 
als, ſuch as carving, poliſhing, or painting, ſhould be charged a 
_eording to the ſuperficial meaſure. However, if ſolid work be | 
of the ſame thickneſs, it is ſufficient to take the ſuperficial meal "Ie 
by the length and breadth, and adapt the price to the thicknell . 
and ſometimes, although the thickneſs be unequal in differ 10 
parts, the ſuperficial meaſure is taken, and the thickneſs reduced _ 
= common ſtandard, by proper atlowances on ſuch parts a5 be 
thicker or thinner than others. For example, If the fide walls out 
houſe be two feet thick, and the end walls three feet thick, 
may add to the ſuperficial meaſure of the end walls one half 1 "By 
fl 


| fame, which brings it to the ftandard of the fide walls. Al 


\ 
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ork beſtowed on the ſurface be all of the ſame breadth, or reduced 
o the ſame, it is ſufficient to take the lineal meafure. | 


Glaſs, ſlates, and other materials, whoſe thickneſs cannot be pro- 
erly taken, are charged by the ſuperficial meature. ö 


MAsON WoRx. 


212. Ruble work is generally eſtimated by the rood, which con- 


tains 36 ſquare yards; but, in ſome places, roods of other dimen- 
bons are uſed. The moſt common thickneſs is two feet, and walls 
Jof any other thickneſs are either reduced to that ſtandard, or char- 


LW ged in proportion to the thickneſs. 3 5 
Different methods are uſed for taking the dimenſions of a houſe, 
according as the tradeſman engages for workmanſhip only, or for 
materials and workmanſhip together. In the firſt caſe, the mea- 
ſure taken round the houſe on the outſide, is conſidered as the 
length, and is multiplied by the heighth of the wall from the foun- 
dation : The vacancies for doors, windows, and the like, are, not 
deducted: One foot is added to the hedge of the fide walls, as an 
allowance for levelling, and the ſame for every belt. In the ſecond 
caſe, the breadth of the houſe is meaſured on the inſide, deduCtions 
are made for vacancies, and the allowance for levelling is given at 
the rate of workmanſhip. _ | PO IE. 


the heighth taken from the leyel of the ſide walls to the top of t 
chimney ſtelſk, Chimney, ſtalks are meaſured by adding their 


An allowance is given for. carrying up vents by the lineal foot, 
_ which is meaſured by dropping a plummet down the vent. 


. 


213. HR WN WORK is generally meaſured by the ſuperficial 
foot, The dimenſions are taken by a line, which is bent into all 
the hollows, and over all the projections, in order to aſcertain the 


taken after the ſtones are built, an allowance is made to the 
outward furface for any hewn work in the joinings. . 3 
Stones for hen work are eſti mated by the cubical foot: Marble 


+ * 


ſtandard thickneſs. 


Gable ends are meaſured, by taking half the ſum of their length, | 
and the length of the chimney ſtalk, which is conſidered as the 
length of an upright. wall of equal contents, and is multiplied by | 

-o 


breadth to their thickneſs, and multiplying the ſum by their 


Arches and circular work ot any kind are eſtimated double mea- 


extent of the ſurface which has been {ſhaped by the tool. This 
way of taking the dimenſions is called girding. If the meaſures 


facings, generally by the ſuperficial foot, two inches being the 


Hewn 
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Hewn work, both ſtones and workmanſhip, is ſometimes eg;. 


mated by the lineal foot, the price being proportioned to the othet av 
dimenſions. | | CAE I Rr, oo iS oa oreg -s " eitbe 
Re as for foundations or vaults, is meaſured by the cubicy I Ts 
ing a od KC + | o the 
h Paving * cauſeway are meaſured 1 the ſquare yard, 558. 
er to 
: Brick Work. which 
ha, MOD | | 10 thi 
brick and the breadth of another, or brick and half, it is reckoned hen be 
of ſtandard thickneſs. Other walls are reduced to ſtandard thick: WW rug 
_ neſs, by multiplying their ſuperficial meaſure into the number of WM” w 
half bricks in their thickneſs, and dividing the product by 3. ically 
Brick work is meaſured, in England, by the ſquare rod, which {M* fo 
is 164 feet long, and conſequently contains 2724 ſquare feet, but ch: 
272 is generally reckoned exact enough in computation. lay li 
ik Brick work, in Scotland, is meaſured by the yard ſquare: Cor 
Chimneys ſtanding by themſelves are girt round, and that mes. like, a 
| ſure is reckoned their length, and multiplied into their height ſen by 
'F Chimneys connected with a wall are meaſured on the breaſt and "how 
Þ two flanks; the ſum of theſe is taken for the length; for the mea: Rarge 
. ſure of the back, in this caſe, is included in that of the wall.; but 
Y the part above the wall muſt be girt and computed ſeparately. It 
. a Chimney have two or more funnels, the meaſure of the bridges 
WW that ſeparate them muſt be added. No allowance is made tor the + 
1 e d d oy Ee Cs 216. 
Vacancies for doors, windows, and the like, are deducted. mds, i 
Brick arches are eſtimated work and half; groin'd arches double Hot e: 
5 „ . Rou 
CARPENTER and Joints Wokk: ſmall « 
Z ne ſquare 
22175. Flooring and roofing ate meaſured, in England, by the Tape 
ſquare of 10 feet, or 100 ſuperficial feet. In Scotland, general Part: 
- by the ſavare yard: „„ 1 aratel. 
Joiſting ſhould properly be meaſured by the cubical foot Non 
Sometimes joiſting is charged by the ſuperficial meaſure of the onlide 
floor in ſquares or yards, with an allowance for the part of the bey ar 
joiſt that reſts in the wall. But when this is done, the quantity 0 de, 
ſolid timber in each ſquare or yard, muſt be computed from 4 
number and ſize of the joiſts and beams, and the price regulate 
abe, . 
- Vacancies in a floor for ſtairs or the like, are deducted, but nd 
deduction is made for hearths ; becauſe the extraordinary work . 7. 


the Scot 


hey 
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he border is reckoned to ſtand for what is ſaved in the boarding; 
jeitber is any allowance given for ſky-lights in a roof. | 

In meaſuring roofs, the breadth of the houſe taken within walls, 
added to the half breadth of the ſame, is often conſidered as equal 
o the two ſlopping ſides. It is obvious, that this cannot always be 
exact, as ſome roots are flatter than others; and therefore, it is bet- 
er to meaſure the ſlopping 6des. The length of the wall plate, on 
which the:rafter reſts, is added to the meaſure taken or conjectured 
for the fides. - br 


Partitions are meaſured by the ſquare yard. The height is ta- 
ken by girding over the 1 es ; but, in taking the length, the 
| Doors and windows being wrought 

on ooth ſides, are nee as work and half. Barred doors are 


raight line only is regarded 


eaſured by adding the breadth of the bar to the height. Vacan- 


ies for chimneys, windows, and the like, are deducted. Saſhes 


are charged ſeparately, and meaſured, by adding the checks to the 
day light | rr ofrs rooh xr oa 


Cornices, door, and window frames, lintels, ſkirt boards, and the 
like, are meaſured by the ſuperficial feet, the dimenſions being ta- 


en by girding them over the mouldings. Sometimes they are 


meaſured. by the lineal foot, the breadth being agreed on and 


charged accordingly. 


TiMBER MeasvuRE. 


length and breadth at the middle. 


ſquare beam of equal dimenſions. 


parately as above. | J) 
None of theſe methods are accurate; and they are ſometimes 
onſiderably erroneous; but, being eſtabliſhed by long practice, 


de, 


SLATER Work, 


217. lating is meaſured in England by the ſquare of x00 feet; 
n Scotland, by the rood of 36 yards. 


Some- 


- 1 * 


216. The method of meaſuring ſquared timber, equal at both : 
ds, is obvious. Unequal fquared timber, which is larger at the 
root end than the upper end, is generally meaſured by taking the 


Round timber is meaſured by girding it about the middle with a 
imall cord; one fourth of the girt is conſidered ass the ſide of 


Tapering timber ſhould be meaſured by ſuppoſing it divided in- 
0 parts of 8 or 10 feet long, which are girded and computed ſe- 


hey are univerſally uſed in buſineſs, and will not eaſily be laid 
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projections, which are generally ꝙ inches, are allowed double mez. 


trouble in ſhaping the flate, and is eſtimated by the lineal mez. 


loved for joining, and ꝙ for double eaves. 


- troubleſome, is reckoned equal to the whole ſurface ; and railin 
is reckoned equal to the whole ſurface painted on both ſides. Er 
riched cornices, and the like, are charged as work and hall, 


they occaſion. | 


a houſe 40 feet long, and 25 broad, hits © walls; the ſide v4 


Sometimes the breadth and half-breadth of the Houſe is take 
for the meaſure of the fides, as in timber work. The eaves of 


jure. : | 
An' allowance 1s given for hips and valleys, on account of the 


fure of the length, and a foot and half in breadth. _ | 

Pavilion roofs, that have no platform, are confidered as equal 
to ſquare ones; the ſaving on the ſides being confidered as equi 
to the ends. If there be a platform, the ſides and ends muſt be 
meaſured ſeparately; half the length at the eaves may be ad 
ded to half the length at the platform for a mean length. Ty 
roofs are meaſured like ſlate ones, but no allowance given fo 
double eaves; but, if a tyle roof have a flate edge, 4 inches are al 


PAINTER AND PLASTER Woxx. 


218. Painting is meaſured by the ſquare yard wherever tl 
brufh touches. The height of rooms is taken by girding or: 
the mouldings ; but the length is meaſured in a ſtraight line,: 
in joiner work. The painting of the bars of windows, bein 


double work, according to the nature of the carving. 
Plaſter work, whether on roofs or partitions, is meaſured by ti 
ſquare yard. DeduCtions are made for all vacancies. 


 GLasitr Work. 


219. Glaſs panes and windows are meaſured by the fquare foe 
A ſmall foot of 8 inches was formerly uſed by glaſiers in Sc 
land; but that practice is now laid aſide. Windows round att 
are meaſured as if they were ſquared to their full height; al 
round, oval, or irregular windows, are meaſured by their great 
length and breadth, on account of the trouble and waſte of gl 


220. We ſhall now give ſome examples of thoſe caſes whi 
ſeem attended with any difficulty. 5 . 
Ex. 1. How much ſhould be charged for the werkmanſnip 


2 fect thick, and 24 high, from the foundation; the gables 3 
thick, and 8 feet higher than the fide walls, to the bottom of 
chimney ſtalks, which are 7 feet broad, 3 deep, and 8-hig 
height of all the vents 110 feet—at 30 8. per rood for the 2 
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york, reduged to the ſtandard of 2 feet, and to d. — for $7 


ing up vents? | 
dide walls without e 1 feet each. 

End walls 29 
lalf the ſame, becauſe 3 feet chick 14 


7 892 
89095 | 
e a 2 


- 179 feet, or 59 2 
Height BE «+ ; or 8 


CITES 
©w 7 


 Levelling fide walls 80 feet, 


Breadrh of gable ends 29 feet, | 

-- 08 Oy ſtalks 9 3 59% 8 

36 

af the fame, becauſe 3 feet thick 18 

| 84 feet, or 18 | 
Height | - 8 feet, or 2 2 
Breadth of chimney fralk ' 7 feet, Tom's 

| Derek ditto 3 55 M3 


10 


alf 8 fumeybecauſe 3 feet thick 5 1 

— 8 
T chimney ſtalks, each 15 feet, or 10 ©. 
8 Height 8 feet, or 2 2 


48 


* 


k 


. I , OY ————— 
IM ' ? | | | K "+ 


k : l — 
2 5 k i . . 5 156 F . 
oy * 3.54 T0888... 


be 10 8 fret? is Th Mod, 20 uud 8 re at 30 8. Ke HP 
lo feet in height of vents, at 10 d. 7 I . 8 


4 


> © 27 19 oz 


uſe at L. 6 per rood for materials.and workmanſhip, ſuppoſing i 
n 1 feet by 4 wy and 15 Vine, each 5 feet 4 inches by 3 


r. 2. Required how nach ſhould be charged for the ſame 


8 Side 


#: /- *f 
* 1 5 9 3X 
MY : * 
* : 1 1 2 
251 BY 
© 11 j * 
*% 14 K 4 
| . 
G 1 i . 3 7 
49 * 
1 „ t 
* 7 101 42 
1 5 1 
5 pl by x 
\ 7 
"8 * 10 . 
n —8 
197 2: 
4 Tk : RN 
is 1-248 
. 14 * 15 '® Y 
% & 1 : : 
ts UA $ 
. 4 
- 2 : 
\ 4B 
i 2h 
T3 © 'v% l 
* ; 
th 
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Side walls meaſured without 6% 


Gable ends as before "a FR 
Chimney ſtalks as before . : 
From which deduct 
T. F. 
One door 7 feet by Aer e 


Fiftcen windows, 5 feet 4 by 3 A 


490 yards 2 feet i is 13 roods. 22 Roni 2 foot, at 


End walls meaſured within 25 
Half the fame, becauſe 3 feet thick 122 


8 2 
83 
— . F. 
167 feet, or 55 2 


Height 


IS. 6. „) ͤ „ 81 14 07 
Levelling fide was, 8 yards 8 feet, at Les: M17 og; 5 
per rood 5 . K 
Height of vents as before NS. 1 


The charge, both i in r this and the former compwtation is exeluſy 
of hewn work. 


| | 721 

Ex. 3: What is the mit, of a brick wa 48 feet long, 2 cub 
high, 23 bricks thick. in which there are 2 doors 7 feet by 4, al Wi 
10 windows 5 ft by 3, and . tee of pcs arches abore f 
doors and windows? Let 

| Len er Yar 
200 
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Length of wall 48 of doors 7 of windows 5 | 1 


Height 22 4 3 
96 28 "oY 
| 96 23 10 
Deduct 1056 36 150 
2 doors 5 | ET | | 
10 windows 150 206 272 74580 „ i 0 JMA45-: 
| * 136 * = x60 Yds. 5 f. 
1 85 | 
Add a - arches | 23 68) 95 
Superficial feet 873 — 
Half bricks OO 3 27 
3)4365 


Standard meaſure 1455 f2et 
or 5 rods, 1 quarter, 27 feet, 
or 100 ane; 5 feet. 


Ex. 4. Required, How much timber in a floor 60 feet long and 
19 broad, conſtructed with beams reſting in the ſide walls, 10 
inches by , at 9 feet 3 inches diſtance, and croſſed by anglings, 
9 inches by 3, at 15 inches diſtance ? 
This floor will require 5 beams, each 21 feet long, to allow a 
reſt of a foot in the wall. Theſe will divide the roof into 6 com- 
partments, each of which will require 12 ſcantlings 10 feet longs 
to allow reſts in the beams and end walls. > | 

Cod. „ PPE F, In. 
5 beams 21 feet long, 10 inches broad, and 9 thick 6s 72 
72 (cantlings 10 feet long, 9 inches broad, and 3 deep- 138 © 


— 


Cubical feet of timber 8. LE — 200 7. 


Let it next be required how much ſhould be charged FE the ſquare 
fr yard ſuperficial Pegs to 85 28. per ſolid foot? 


200 feet at z 8. ö ee 
60 feet X 21 feet = 1260 feet = 12.6 ſquares, at 
I. 11129 per ſquare, 20 
29 yards X 7 yards = 140 yards, at 2 . 10 d. | ©; 


Theſe rates, per ſquare and per yard, will anſwer for a foor of 
15 9 55 conſtructed 1 n "RE lame manner. prod | 
82 n Ex. | 
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5:79 
Ex. 5. How much wainſcotting in a room which meaſures 9; high, 
feet round the floor, and 114 feet in height, when girt over th: 7 3 
mouldings, allowing for 2 doors 7 feet by 34, 3 windows with intel 
ſhutters 6+ feet by 3 feet 4 inches, 3 ſoffits of windows 3 feet 1 fe, 

inches by 1 foot 4 inches, and 1 chimney 5 feet 2 by 4 feet 6? 2. 
. „ I F. In. 2 fect 
85 feet by 11 feet 6 inches = 977 6 high, 
2 doors, 7 ſeet by 3 feet 6 inches 49 feet the {c 
3 windows, 6 F. 6 In. by 3 F. 4 In. 65 z dee 
| 1 9 13 . how 1 
charged as half work 114 . 2. 
3 Toffits, 3 F. 9 In. by 1 F. 4 In. 15 0 amou 
8 5 * . 22 W1 

2 CCC 1049 6 FR 
Deduct chimney, 5 F. 2 In. by 4 F.6 In. 23 3 Meal 
1 5 50 hg ſoot 4 
9)1026 3 | 22 pa 
114 Yds, 3 In. ong, 
rg | ow 33 ing te 
The doors and window ſhutters are included in the meaſurc.of Ws in: 
the dom; but, ſince they are charged as work and half, they mull 6.4 
allo he meaſured ſeparately, and the half of their contents added inche 
to the other meaſures. 5 by 15 

Is 1385 Nh | e 0 
Ex. 6. How much flating in a pavilion roof, with a platform feet 1 
"Ft zo fect long and 30 broad at the eaves, and 30 feet long by per to, 
SH broad at the platform; 14 feet from the platform to the eaves, ti i; - 
1 ken the ſhorteſt way, and 174 along the hips? 8 walls, 
4 | i Gon 2 e . ank 
. HFalf circuit at the eaves 80 winde 
| Half circuit at the platform 40 5 8 
W . e et, 2 
Mean circuit = 110 ted ir 
Breadtn ++ „ "i yard f 
bra 3 8 5 1680 12 hi 
4 bips, each 174 feet by 12 105 mcaty 
ceaves, 160 feet by 9 inches 120 9. 
ee fp ˙¹¹ two b 
| 190g feet © walls 
8 | or 19 ſquares g; feet A. R 
' or 5 roods, 31 yards, 6 feet bickn 

VV . 10. 
221. Queſtions for practice. 28, wi 

| Queſt. 1. How much ſhould be charged for the workmanſhip d 
building a barn, 70 ſeet by 20, within walls, 2 feet thick, wy 
wt BR N : ) ? 
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high, g:ble ends 8 feet above the fide walls, with 2 doors, 6 feet 
u, at 25 8- rubble work, and 4d. per running foat, for hewn 
intels, ribbets, and ſoles to the doors, the lintels and ſoles being 


! ſeet long? 


2, How many roods of rubble work, reduced to the ſtandard of - 


2 ſect, in a houſe 60 feet Jong, and 30 broad, within walls, 35 feet 


high, from the foundation to the top of the fide walls, 12 more to 


the foot of the chimney ſtalks, which are 7 feet high, F e 


z deep, the fide walls 24 feet, and the end walls 3 feet thick, and 


how much does it amount to at 25 8 per rood? . 
z. What will the materials and workmanſhip in the ſame houſe 
amount to together at L. 5 per rood, ſuppoſing 2 doors 7. feet by 4, 
22 windows ©; feet by 3, and 12 windows ; feet by 22? 5 
4. How much hewn work, 22 window lintels and ſoles, each 
meaſuring 4 feet by 1 foot 8 inches, 12 ditto, each 34 feet by 1 
ſoot 4 inches, 2 door ſoles and lintels, each 5 feet by 1 foot 8 inch. 
12 pair ribbets of 5 feet, 12 ditto of 3 feet, and 2 ditto of 7 feet 


16 inches, and how much is the value, at 7 d. per foot? _ 
g. How many tectofhewn work, 9 pair chimney jaumhs, 3 feet 4 
inches, by 15 in. and 3 ditto, 2 teet 4 in. by 10 in. 9 lintels, 4 feet 
by 15 in. and 3 ditto, 3 fect by 15 in, 9 hearths. 4 fect by 2 feet 
10 in. and 3 ditto, 3 feet by 2 feet 6 in. and 24 ſteps of Ga 
et, inches by 1 foot 6 inches, and the value of the {ame at 10d, 
per foot. 995 3333 e 
6. Required the meaſure of a brick ſtable, 24 feet by 18, within 
walls, 7 feet high on one fide, and 13 on the other, the ſides brick 
and half thick, and the ends 2 brick thick, door 6 feet by 31, 2 
windows, 3 feet by 2 feet 3 inches? 5 5 
7. Required the meaſure of a brick chimney, whoſe girth is 24 
ſect, and hSght 18, thickneſs of the jaumbs, &c. one brick, divi- 
ded into two funnels, by a brick on edge, and the value at 5 d. per 
yard ſtandard thickneſs, and 2 d. per running foot for the bridge? 
8. How many bricks are required to build a wall, 20 feet iong, 
12 high, and 2+ thick, if each brick, together with the mortar, 
nmcature 10 inches in length, 5 in breadth, and 3 in thicknels ? 
9. The. ſide walls of a brick vault are 18 feet long, and 5 high, 


walls 8 fect long, 7 high, brick and half thick, the door 5 feet by 


bickneſfs? 


26, within walls, allowing inches for the wall plates; and what is 
the value at 58. per yard 7 | | eee | 


* 


% 


long, and all 14wnches broad; fkews 64 feet by 14 inches, cop- 
ing to chimney ſtalks, 44 feet-by 20 inches, and to roof 60 feet by 


I's, 4 


two brick thick, the arch 10 feet in girth and brick thick, the end 
. Required how many yards of brick-work reduced to ſtandard 


10. How many yards roofing and ſarking for z houſe, 60 feet by 


11. How 


. 
| : 
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amount to? 


* r * * 2 L, 


light; how much does it amount to at 18. 6d. per foot, for joint 
work, and 18. 2 d. for glazing, . DES, EG 


plying the length into the breadth: The area of a triangle, b 
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11. How many ſquares boarded flooring for a houſe of 3 ſtories, 
54 feet by 26 within walls, deduCting the vacancy for the ſtair, 12 


feet by 7 feet 8 inches? and what is the value at 48 8. perſquare? 


12. How much wainſcotting in a room 65 feet round, and 19 


feet 9 inches high, girt over the mouldings, allowing for a door, 6 


feet 8 inches by 2 feet.g inches, 2 windows, with ſhutters, 5 feet 5 
inches by 3 feet 10 inches, a chimney, 6 feet 3 inches by 5 fect g 


inches, and 2 vacancies for pictures, 5 feet 10 in. by 4 feet 8 in.? 


13. How many deal boards, 12 feet long, and 7+ inches broad, 
are required for a floor, 74 yards by 5, with a vacaney, 7x feet by ;} 

14. The cornice of a room meaſures 524 feet by 15 inches, 2 
28. 4d. per foot, the cornices of doors, 46 feet 8 inches by 11 in, 
at 18. 6d. the belt rail, 524 feet by 7+ inches, at 10 d. and the 
ſkirting board, 522 feet lineal meaſure, at 2d. How much do the 
15, How much timber, by the common rule, in an unequal 
ſquared piece, 18 feet long, 15 inches broad at the middle, and 
11 inches thick? „„ 5 

16. * much timber in a round tree 18 feet long, and 68 inches 
in girt* . N : 

15 How much timber in a tapering tree 32 feet long, and gin 


in the middle of each 8 feet, the girts being 64 inches, 56 inches 
52 inches, and 46 inches? er 7 


18. How much flating in a ſquare roof, 18 feet from the cop. 
ing to the eaves, and 46 feet long; and what is the value at I.] 


per rood, or at 48s. per ſquare ? 1 Os 
19. How much flating on the roof of a ſquare, who 
outward ſide is 72 feet, and inward fide 40 feet long, the depti, 


from tke ridge to the eaves, 12 feet, hips and valleys 144 feet each! 
20. How much plaſtering on a partition 17 feet 8 inches long, 


and 10 feet 3 inches high, deducting the door, 6 feet ; inches ty 


2 feet 10 inches, and how much does it come to at 8 d. per yard, 
% M2ñ]. + EL To 

21. How much painting on a partition 14 feet by 94, de:lucting 
the chimney, 4 feet 6 inches by 3 feet ten inches, and how mud 
does it amount to at 18, 6d per yard? APA 


22. A faſh window meaſures 6 feet 10 inches by 3 feet 8 inches 
including the checks, and 5 feet 4 inches by 3 feet 2 inches of di 


> r. (We 
LAND MEASURE, 
222. The area of a rectangular field is computed, by mult 


- multiphis 
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multiplying the baſe into half the perpendicular; for a triangle 
is equal to the half of a rectangle on the ſame baſe, and of equal 


altitude» Fields, bounded by ſtraight lines, in whatever form, 


may be divided into triangles, and computed accordingly. The 
| meaſures of the baſes and perpendiculars may be taken on the 
round; but it is more uſual to make a plan of the field, by me- 
thods, which this 1s not the proper place to explain, and meaſure 
the baſes and perpendiculars with compaſſes, on a ſcale adapted to 
the plan. IG Et 


223. Land is commonly meaſured by Gunter's chain, which is 


divided into 100 equal links, Ten ſquares of this chain make an 


acre; and, becauſe each ſquare of the chain contains 10, ooo ſquare 


links, therefore, if the product be obtained in ſquare chains and 
links, it is reduced to acres and lower denominations, as directed 


\ 144+ 


Ex An irregular field of 8 ſides may be divided into 6 triangles, | 


whole baſes and perpendiculars are as follows. 


Baſes. Perpendiculars. Computation. 

Ch. Links. Ch. Links. > „„ 
1. 3 12 2 . 312 N 110 8 34720 
2. 2 14 4,54: 214 Xx 77 = 16478 
3. 1 56 2 70 156 X 135 = 21060 
4 1 1 2 96 312 X 148 = 46176 
3. 4 8 „ 450 X 156 = 71200 
„%! 2 Es, 5 


— aorta Cen ne 


; Square links 225554 


Engliſh meaſure. Scots meaſure. 


2 1 

1.02216 . 1.02416 
40 e 
=... a 
22160 3 ; 26592 15 

26.1366 321.91040 


i 
'® 3 
+ - 


Re . * Y 
3 Kb — yo 
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Area, in Engliſh meaſure, 2 acres 1 rood o poles 26 yards. 

— in Scots meaſure, 2 acres I rood, o falls 31 ells. 

The length of the Engliſh chain is 66 feet; of the Scots chain 
74 feet. 4 Scots acres are nearly equal to 5 Engliſh. 80 Englif 
make a ſtatute mile. an os 

Note 1. We may either multiply the baſe by half the perpendi. 
cular, or the perpendicular by half the baſe; or, we may multiply 
the baſe by the perpendicular, and divide the product by 2. 

Note 2. We may aſſume any fide of a triangle for the baſe, and 
draw the perpendicular from the oppoſite angle; and, if the ſame 
line be aflumed for the baſe of two triangles, on oppoſite fides, 


we may compute theſe two triangles at once, by multiplying the 5 
baſe into half the ſum of the perpendiculars. th 
224. If a field be not bounded by ftraight lines, we muſt mes. 
| ſure the moſt convenient ſtraight lines within it, and compute tie + 
area included within theſe as before; to which we muſt add the 
area between the ſtraight lines meaſured, and the boundat ies of the 
field. To find this, we meaſure the off-let or diſtance between the 
ſtraight line and boundary, as often as the irregularity of the ground 
requires, and; at the fame time, mark the diſtance from one off-{et 
to another. "This divides the ground beyond the ſtraight line, iii 
| ſeveral parts, whereof thoſe at each extremity may be conſidered vi . > 
"triangles, and the others as quadrilateral ſpaces. The former ar 2 
computed by multiplying the dength on the line into half the off: ſet 11 
the latter, by multiplying the length on the line by half the ſum d ch . 
the off-ſets at each end for a mean breadth © 80 
Ex. Straight line. Offſets. computation. foun 
100 20 100 X 10 = 1000 rithr 
120 . 120 X 22 2640 
„ .. 9% N 33 = 2310 2. 
180 18 „ I = © 3000 preſe 
. 5e x 9 , 540 kno 
450 | 2 - 6490 
22 5. If the boundary of the field bend inward, it is ſometime! 
more convenient to meaſure a line on the adjoining field; in whic 
caſe, the off-ſets are taken and computed as before; but their? | 
mount muſt be ſubtracted from the area contained within til i 
ſtraigbt line. N „ x 
If the boundary be very irregular, it may be neceſſary to me 
ſure a ſtraight line, which lies within the field in ſome parts, a. 
without it in others. In this caſe, we muſt carefully diſtinguis To 
the off-ſets taken outwards or inward, and regulate the computa" 12, 


accordingly. 11 
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LGEBRA is a 8 3 of computation, in 

which numbers are repreſented by letters, and their pro- 
portions and relations pointed out by characters or ſymbols. It 
applies to magnitudes of every kind, and affords the greateſt aſ- 
ſiſtanee in every branch of mathematical knowledge. It illuſtrates 
the doctrines of geometry, and generally leads to the ſolution of 
problems with more certainty and expedition It explains the 
foundation, and unfolds the rules of the x more difficult parts of a- 


tithmetic. 


2. Kpown: quantities are either marked down in figures, or re- 
preſented by the firſt letters of the alphabet, a, ö, c, Oc. Un- 
mow 1 are repreſented by the at letters of the alpha< 


+ (Plus). Is. the ſign of addition. 
— (Minus) Is the ſign of ſubtraction. 
Is the ſign of multiplication: 
Is the ſign of diviſion. 
1s the ſign ol equality. 
Is the ſign of inequality, the leſſer quantity 1 
| places at the open, part of the character. | 


u IK 


To illuſtrate the uſe of theſe chancen, let us ſuppoſe a equal 
0 12, . W | 
„ 1 Tuben, 


Sometimes a dot . is uſed in place of x. Thus, a + b.c+4d=q 


5. Diviſion is commonly repreſented in the form of a fraction, 
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$ Then, a + b --» £ 1 a-+b+c=17. 

4 a —-b= 9 | a—b—-c= 7 

|. a „ b.= 36 W X06 Xc=72 

4 a -b= 4 a Tb 8 

bi 3. The ſigns of addition and ſubtraction, +, —, are ſometime, 

ik prefixe1 to fingle quantities, and denote the ſenſe in which they ar; 

W to be underſtood, being always oppoſed to each other. Thus, ep 
4 one of them ſignify gain, the other ſignifies loſs: If one of then 
W ſignify height, the other. ſignifies depth: If one of them ſignif : 8 
0 motion eaſtward, the other ſignifies motion weſtward. tipli 
3 4 A line drawnover letters points op Ae are to be mul. 
"Ry tiplied or divided. Thus, if d=4y and a, b, c, as e 

1 4 IN eId = 22 bhamc+d =iz 1 
[ FFbxetd=34 — brawetd=n I" 
10 a+bxc+d = 30 b+a—chd = 2x A 
1 a R c ＋ d 90 b+a + c+d = . the 
Fi 

. q 

14 


g placing the dividend above a line, and the diviſor under it. Th 5 
— 24 — =6, 23, —= 2z | 28. . 
F000 

4 6. A number prefixed to a letter is called its coefficient, aff of th 

7 is underſtood to multiply the value of the letter. Thus, 5a ther 

1 „„ „ . 8 | lue c 

1 When letters are placed together, the quantities they repreſe term 

1 ale underſtocd to be multiplied into each other. Thus, ab = the v 

. dc = 24, bc = , abc = 72. Vf.. of thi 

1 lf the fame letter be repeated twice, or oftener, its value is hol 

x derſtood to be multiplied into itſelf as often. Thus, aa =1 | 
1 aac. S 1728, bbb = 27, bbbb = 81, ccccc = 32, aacec = 1152 2d 
1 J. Inſtead of repeating the fame letter, it is common to mari H. 
1 ſmall character above it towards the right hand, which points 0 21 7 
1 \ | that it is to be underſtood as repeated as often. E 
b Thus, a*=aa or 144 HZ 

i 3 32 1 4 
|  a*=aaa or 1728 

= „ B3==bbb or 27 3d 

T8 LEST + | = of } Wy 

j . 2 ace aaccc or 1152 
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Quantities produced by the ſucceſſive multiplication of inother, 
are called powers of that quantity, Thus, a2 (144) is th - quare 


of the ſame. . a* (:0736) is the fourth power or qu 1Iraric, 
| of (248832) is the ber power or ſurſohid; and fo on. Ihe ſimple 
quantity @ (12) is called the firſt power; and the ſmall igure 
which points out the order of the power, is called the index or 


exponent. 


8. Quantities which produce a given quantity by ſucceſſive mul · 
tiplication, are called roots of the quantity produced. 


Thus, 2 is the ſquare root of 4, for 2 24 
3 is the cube root of 27, for 2X3X3=27 
T6. tne biquadratic root of 625, for 5X;X;5X5=625 
, or , denotes the ſquare root of the quant: ity t to which it- 
is applied. Thus, // = 3, v ab = 6. 
34/— denotes the cube root. 1 bus, 34/12: = hs N = — . 


the like root of Es waer under, it. 


0. We mal now give ſome 0 examples of algebraic notation. 
For which purpoſe, leta=12, b = 3, c ='2, d= = 4, e= 5s 
f = 95 g=25,h=7, i=l, K 1. 


ap Lo rr 2 n 
Here ac, or 125 845 which, UP by 4, quotes 67 the value 


the remainder is 16, which, divided by c, or 2, quotes 8, the va- 


the value of che third term; and this, ſubtracted from the a nount 


whole value of the expreſſion 12. 


2d, e : 2 515 


/ 


64, the diviſor to 43 = quotient thereſore 1 18 30s and its quatre 

root J. | w 
3d. vat | 

2 « 


or ſecond power of à (12) 43 1728) is the cube or tulru power 


A higher denomination placed above the radical ſign V © denotes 


of the firſt term. Then /, or 9, being ubiracted from g, or 25, 


lue of the ſecond term. Therefore the ſum of the firſt and ſecond 
terms is 14. Then cd, or 2X, is 8, the cube root of which, 2, is 


of the former terms, becauſe connected by the lien — ee the 


Bal becauſe the- diviſor and ividend are both EPI the tdi. | 
cal ſign, we collect the values of each, and, after dividing them, 
extract the ſquare root of the quotient, Tbe dividend amounts to 


1 e My po - 4 - 8 ? bu 
3 n = _ _— 2 ——  — — : , _ V4 ' 2 * 
* wc — 2 FH « 1 LR 


— 


2 


* bs - — — = ey vs — 7 Me 2 SE 
2 RN EP — — 
1 Z 6 OA od " <P? 91 22 2 
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Here, hecauſe the alien only is affected by the radical ſign, 
we collect its value, and extract its ſquare root before diviſion, 


The value of the dividend is 64, as ite its — root 8, the N 


diviſor 4, and quotient 2. 


4th, PPT of 2 fu — . 74 2 * 3 487 
| ci 

Here, 53, or the eube of 2.36 27, and , or the ſquare 4, is 16, 
which, multiplied together, produce 442, the value of the fir 
term. Then the ſquare root of /, or , is 3, which, multiplied by 
d or 4, produces 12, the value of the ſecond term. Then the pro. 
duct of d, or 4, multiplied by y, or 9, is 36, whoſe ſquare root 6 
is the value of the third term. Then g, or 25, added to 4g, the 
ſquare of h, or 7, is 74, from which, ſubtracting ce, or 2 multi 


plied into 5, or 10, the remainder is 64, the cube root of which 


4 being multiplied by e, or 5, gives 20 for the value of the 
fourth. Then eg, or 25, multiplied by 5, is 125, whoſe cube root 


is 5, the value of the dividend in the laſt term; and ci, or 2, mul- 


tiplied by 11, is 22, to which add b or 3, the ſum is 25, and its 


ſquare root, 5, is the diviſor of the laſt term; and, becauſe the di- 


vidend was allo 5, the value of the laſt term is 1. The ſeveral 
terms being added or ſubtracted, as * bgns ee che value of 
the Abele expreſſion i is 407. : 


10. Example for Practice . 


Iſt, 34— ee 
| 2d, ab—cdef+gh—ik 
3d, a*—bb+t—d++es 
4th, wbobabtcabthatÞ—a* 
5th, abXxg—bXi—k 8 
bi, W 2 
ths a% — * c 


1 i 


rh 4 m D, % 


th, „dg T dwg T EY 
13th, 3 = + Vi- e N 

14th; vr Wc Dy 
5th, Pod: — Vt 5 e 

2 T / 

6th, + 

WY IT of . 7a r 

rh, aa bf v of „„ | = 
| 150 Wah 7 +7 vF 


Gs — a 
Vee | 5 8 ny WHT 10 &+ 


1 


zoth, 


Sept 
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PRIMARY: RULES. Tt 


5 ADDITION. 


by, RuLr TE 2 the quantities be ali; 1 their ſigns the 


annex the common letter or letters. 
RuLE II. If the quantities be alike, but the bond different, 
ubtract the leſſer coefficient from the greater; to their difference 


refix the NA of the _— and annex the commune letter of 
etters. 


ther, with their proper bgns ad coefficients. 1 

I. Ex. 1ſt. ad. 3d. Ath. 
To + 5a D 32 — 7b. 
Add + 7a- — Ga wk ga* 4 — 33 


RR... | — | — 1 
7 — — + "1 24 : * : — 15a ä | + 144% : 4a 1 10⁵ 
I.» . 2 N f F We. | | T6 5 


/ V 4th. 
ob — 1245 905 74% + 4a 
1 14ab — 3a 134 
— — hank — 


+ 24 — 36 + 2464 + 4 =ge 


ſame, add the coefficients, Prefix the lign, and 


 RuLE III. If the quantities be unlike; write them one alter an- 


e 2 * 
_ 
* 


— mo 
>. 


— —— 
= 


_ FRE — : #47 *:4c. + © E a2: 4 1 2 
ng; hos — > es pcs „ 
* LS . * P 8 * - 


— 


* 
e PE S— 
- 0 — * 
a 


—_- 


— 


Low. o N 2 fs 
2 f nr = 3a. a 
— —— op g bn Or ES „ 5 
. Toes: oo MOSS? - 
4x va WF _ < 


Fo ae f 
* 22 ——— MY 
83 
2 


<4 . 


ps " 
__— — IIS 8 
— 2 4 


2 : 
On” * — 
— at”. 


— 2 0 
= 


Dake” 


2 Ip. > 
wo. . . : * 
= 15 — 1 5 
E 

— N 30 

© _— * 


— 
3 
N Ws 2 % 2 - — 
wor . — - 
% Im 7 CE. « : 
r 3 
* — — 
5 6 wy 22 F 


Roth og, © 
3 


. „ 


— gas. x 
tt 3 — 


174 A L GE BR . ' Parry ( 
UL N i © ad 2d. -- 


+ 7a + 7a 24 — 6 14 — 4 
+ 36 2 W — c 36 — 2c 


75 4 * + 7a — 3 a — C + 06.8 Þ 36 — 2c 


— — — — 


= Mixed Example for Practice. | | fa 


$*..1.  -- -- | zd. „ 
＋ 74 —-5 a—b+c aa — 4 Tab — F ac 
r ga+ #—7e 14—v3' —yab +14 


— * a 
* ——_ : K 
. T Ty SY — 
X . . - A 


Eu. gt." | „„ ; . 4th. 
Sa —b + 7c 4$+ 9a + iy 4 8a + 5b — 36 
| 76 x . + 5 aa — 2ab + —94 — 6b — 2c ex 


— — — 
N : — 


The arrangement of the articles muſt be altered 1 neceſſi 
„that like quantities may fland under like. 
If there be more than two quantities of the ſame Lind; add the 
fitive into one ſum, and the negative into — and then 
ſubtract the leſſer coefficient from the greater. 


— ů — 


IL SUBTRACTION. 


> — —᷑ 
* 


12. RULE. 8 the bene of the ſubtrahend, | (or ure 
them changed) and proceed as in additfon. 


e — 
* 


| 
it 
| 
i 
. 

5 10. 

f 

11 
1 7 
3. 

1 
1. 
1 

A 

be 

fe 
& [i 
c 4 
1 
. 


— 
—— 


| 1 | 4p Ex. rſt, wo 2d, fn a 3d. 4th. 
19 + 72 + 9a 7 4 ＋ 5 
| Eo on. ĩ 8 


Y 


— — 


>» Tin” eee, aw 


. 


* i 


— A 
7 


— —— — 
— 


| Examples for Pracłice. 5 
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— 


warns Dope 
—— 


— — 


5a — 5 aa — 4 4 36 344 ＋ “ 
TREE TW. HAR. a0, 


= : 


T2 
— 


* 


6 — 
— — © 2 Mad: 
= 2 —— — tes 


— 
. 2 


LH 


— 8 
— — —— 
4 2 — - 


_— 


— — ———⏑E—Eꝶ—ö 
* —— — _ 


—_- * ES 7th. tb. 
- don ac — 15g 4% 85 ＋ 30 a—2b 
3ab ＋ zac ＋ b 2 2 6 „ 


„ — — — 322 ——ñ— 
eee ; 


— 6 0 : , . £95 — — — 


— = —_ 
— — 


KS 
—— 


RE I. 
= 0 ——— 


— 

= — — . —ę— 
_ — — 
—— 


EF 
cf TIN 
— Ls 
9 — — 
— — 
nA 


i. .._ 465 RR” 
th — — 
7 — = _ — . 

— I 
- 
__ ID - == < 
g N 

— — 
— "gr we wh * — 

—_ 1 1 — — 

: 8 
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III. MULTIPLICATION. 


13. RuLE, Multiply the coefficients, and place down the letters 


| of both factors together. If the ſigns of the factors be like, (both +, 
| or both —) the ſign of the product is +; but if the ſigns of the 


factors be alle, (one of them Ty and the other +) the G ien of 
the product is —. 


Ex. rſt, 2d. | 3d. | 4th. | 
+7 , — 6a + 8ab — 12 bc 
F + omn 


+ 35ab + 18h — * | Wn roBbemn. 


thi: Powers of the ſame Wer are : multiplied by adding their 
exponents. 


Ex. iſt. PRE 3d. 

aaa or a3- a* bc3 
aa e ab cd 
aaaaa | as a 


TH Radical quantities, unger the like fign, a are multiplied like 
others, and the product is placed under the ſame ſign. If only 


part of the factors be under the FL the ſame muſt be e 


diſtinguiſhed | in the product. 


ke, iſt. = 2d. 36 0. 
% RS... 2» v gab 
FOR 7, OS. CE, © 


va | 4 156 i” » 46 | * Jou 
| RIES Oo Re 
If the whole or part of the produf be a complete power of the 


without hs ſign, as is done in example ath. 


16. If one of the factors be a fraction, multiply the numerator 
| by the other factor, and place the produce above the denomina- 

tor; if both be fractions, multiply the numerators into 2 other, 
and the — 5 into each other. 


- 


lame order as the radical ſign, the root may be taken and d placed | 


Ex. ift. 2 | ad | pie Ma TE 
2 a, ac ab ac. adabc 44 
7 . — F 2: ons  H. '-a 
4 «is XC — 0; LAY "SEP TOR 
17. Quanti- 


. 
rr AAS AAA AO GAIA Dr Ao oor oo noene 


* 
—— 


3 
a 
— 


—_— 


- 


5 3 
oO 4 
1 * 
1% 
9 
75 
1 
b N 
1 
kJ 
5 
4 „ 
1 
s 
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17. Quantities that occur both in the numerator and denomingyy 
of the product, may be expunged from both, as is done in er 
ample third, without altering its value; ſee part firſt, $ 115.; ay 
any fraction multiplied by its denominator, produces the numer; 

tor thus, a ab ee e ee CES 3, 


7 


18. If the multiplicand conſiſt of more terms than one, we mul 
multiply each term ſeparately, according to the foregoing diret. 
Bong. FFC 3 


e d 
"Ip „„ 8 . 


© 14a4+6bd— 10% —21atd+9684—3bdyF + 30d. 3 


C 


1 109. If the multiplier be compound, we muſt multiply ſucceſ 


ſively by each term, and add the products. 


Ex. iſt. = "Sal 2d. : IE Eo | 


* eee 


* —— — — —— - "= = N 4 1 — pt — — — — . 9 ——— — _ — — - — 
. — r e * . he > — ES : REIT TOTES IT; FOILS ? * — Sew e n "= * _ 
nn. 2 0 >. — — . * — + 7 =_ we. = 7 - r= * . 
. — — — - —— — F 3 A „ * * 8 8 
I — — Cr 3 1 — 5 a; — - — — — — —-— Es os 2 — — — * — "i - Sts 
: i : - - 2 J — ne oa" >, "mn . a — 2 2 — 
- * — — = . — — - — _- — — — AW” < ; 3 0 . r 2 2 — < 
7 3 Ent; 2 = - : — : — * —5 — - . _= — w _—_ 
. - ' N —— — RI” . — a, — AA —— — — ——— 
> — — — Peg 2 aw —— 


ak 1. r ; 
— 


6 


9 — i 
VT” mag 


e Se: art. 
aT Is  —ab—b =—ad+d_ 


—— 


42 — 
— 
Wie — 


20. It is obvious, that when the ſigns of both factors are pol 
tive, the ſign of the product is poſitive; and, it is eaſy to appte 
hend, that when one of the factors is negative, the fign of th 
product muſt be negative. But, it ſeems paradoxical, that two ne 

gative factors ſhould give a poſitive product. To explain tii 

ſince we can have no idea of negative quantities, except in c0 
nection with poſitive ones, let us ſuppoſe it required to multip 

4—6 by c—d, where à repreſents a number greater than b and 
repreſents a number greater than d. We have therefore to fin 
bow much the difference of the two firſt will amount W, when rt 
peated as many times as there are units in the diſferchte of ti 

two laſt; and this will be obtained by multiplying firſt by c 


then by d, and ſubtracting the latter product from the former. 


Now, a—b, multiplied by c. produces ac—bc. 
, multiplied by d, produces ad-<bd. 


— neg eg ew; 


mu. my 
a” — 
LES 


. 


IIS SER 


————ů ne LOT 


Whe 
ent 1s 
the 
Ins in 
mt, n 


bn oo I St 
* 


1 


| > 
i = . == — 

: >" eG, EY a pen 5 
= . CC ODETTE 


—— 
— 


— 


= wm . — 
. 
— 


* * ©. ob: 
——— — — 


22, f 
exp 


— 


1 ——— ſ— ge? 6 2 — 
—_ \ — a bs. 2 = — 
r 3 3 — 
'®, = en 1 1 
2 — TRIES : — 
= — - 
— u 1l— — ap 


r % 
- OSS 
>. — — 
— 2 —LALᷣ„—w— —b 


LF 
—— 


2 . 
* 


The product required is equal to the exceſs of the, firſt of theſe 


the greater, without attending to the lefler, we ſhould leave too 
mall a remaindery, but, it we ſubtract the greater and add the 


| = E xamples fo Practice. 

I. ga- bie ay. by 34d l 

" "We L za Ta- 3 | „„ . 
3. zab—5cd+ef+7gh SPORES A ome Rs 
4 ab4+gbenbed—>> 5 bee : by 76c EO VR | . 
4 3 PE 1,2 EGR_.. | 
J. Ja—4b Jy T 
p * r 


5 — 4 * 7 1 : : 7 


Denton : 


nder the divided; expunge like quantities from both; and di- 
ide the coelicients, when it can be done net a remainder, 


7 


the quotient is —, This follows from the rule given for 
nt, cn einne the dividend with its "prog 1 id. 


. 


ee 
Ex. 1. * "Fx. IJ abies moths 


14 
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above the ſecond. The quantity to be ſubtracted from the former, 
conſiſts of the difference of two others; and, were we to ſubtract 


— E — * ” 
— p 


8 
4 1 A . 4 * — 
0 — , . ˙·— Ie —— 2 
C - _ 2>2iv = 24 —Y Es 
4 m 0 — — a> - — * WES wie” — 
— 


eſſer, we ſhall diminiſh the minuend by the exact difference, and 
obtan a remainder equal to the product required; which is 
| * any therefore, Tali inte producer 5 


3 n 


A . 
—_ 


av. ON. e ec 
12. e Ng ROOT; bret i e rouey 


21. 10 Frcs the divyfor, i in the form of a e 


IX. I, e | 25 . RA 3 23 


When the 5 of boch terms are + alike, the kw of ah quo- 
ent is +; but, when the ſigns of the terms are unlike, the gn : 


us in multiplication ; for the diviſor, multiplied. into 700 po" 


13 $4 # 7 A "ITE 2 X 18. 10 ö 14 5 3 | 


| was of the he ane are ande by tering by 


he 


— 
— py 
4 ere — 
* 


* 
eb Foy an A 
gee 


oO. ” 


— — 
es 
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1 
P 
8 


2 
— —— — — — 
— 
bt - 4 $ <2 * . 1 : 
8 — 8 8 
” 4 — c 9 3 F 
2 . — = 
k te ” . 2 


3 
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17. Quantities that occur both in the numerator and denominato 


; | 4 
of the product, may be expunged from both, as is done in er. 2b 
ample third, without altering its value ; ſee part firſt, $ 11 ;.; ay con 
any fraction multiplied by its denominator, produces the numer, the 
tor thus, 4 „ 12 ab . e ma 
5 5 leſſe 


18. If the multiplicand conſiſt of more terms than one, we mu 
multiply each term ſeparately, according to the foregoing direc. 


Ex. Iſt. 25 2d. 


it 1 4 
7a ＋ 2þ = 5 c ga — 363 ＋ 7 — 3 
14ad+ 6bd—- 10cd* — 27abd+963d— 3b4y ⁰ e. Þ+ 3ad 3abd 
19. If the multiplier be compound, we muſt multiply ſucceſ 1 
ſively by each term, and add the products. V 5 
- Ex. iſt. Ac. | 3d, 1 Ss 76 
66•˖ e on CR 11 
3 af In. e 12 
aaa h a ÞPab e = be. | 
1 + gab + 15bb OO n= Ab— bb —— ad +bd 
VV 8 5 ˙ Zn Bon Inder 
20. It is obvious, that when the ſigns of both factors are pode tl 
tive, the ſign of the product 18 poſitive : and, it 18 eaſy to appre | 
hend, that when one of the factors is negative, the fign of ti 
product muſt be negative. But, it ſeems paradoxical, that two ex. 1 
gative factors ſhould give a poſitive product. To explain ti 
| ſince we can have no idea of negative quantities, except in con 
nection with poſitive ones, let us ſuppoſe it required to multip! Whe 
a@—b by c—d, where a repreſents a number greater than b and nt is 
. repreſents a number greater than d. We have therefore to inf the 
how much the difference of the two firſt will amount wo, when tens ir 


peated as many times as there are units in the differehte of ti 
two laſt; and this will be obtained by multiplying firſt by ca 
then by d, and ſubtracting the latter product from the former. 
Now, a—b, multiplied by c. produces ac be. 
2.56, multiplied by d, produces ad-=bd. 
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The prada required 19 equal to the exceſs of the, firſt of theſe 
above the ſecond. The quantity to be ſubtracted from the former, 
conſiſts of the difference of two others; and; were we to ſubtract _ 
the greater, without 5 to the jeſſer, we ſhould leave too 
mall a remainder; but, if we ſubtract the greater and add the 
leſſer, we ſhall diminiſh the minuend by the exact difference, and. {$0 
obtain a remainder - equal to the product required; which is . 


bead bd, and therefore, —ö, DINER _— produces a 7 8 
20. E æanplei or Practice. a | | id ; 
1. ga—Jb+gc by 3ad | | 1 
2. aa+2ab+a*—bbB + by abc | 5 1 
. e by ag 15 
e 
5: . CCC 
6. x*+x349* 4 *. y. 
7. 34—46 5 T 4 0 
E . 1 
N 1 ORE | by, 4 > 4 
Th nn dy % . 1 
12. a*ta+y/ q 0 by #4446 Fd were. 1 
Diviorox. 1 4 
21. RouLs. Place the divffor, i in the form of a demie, Fi 
nder the divide z expunge like quantities from both; and di- 1 
ide ms coefficients, when it can be done without a e e | 1 
* 1. Cẽ:eM) , et . wer- = 1 


When the ſigus of both terms are dike, the ſign of the quo- 5 
nt is + ; but, when the ſigns of the terms are unlike, the ſign 
the quotient is —. This follows from the rule given for the | 
ns in multiplication ; for the diviſor, multiplied into the quo- 85 

it, muſs eee the dividend "ich; its "prom ben. | 

„ Pinan of the like quantities are divided by beet 
een e 


Ex. 1. ae ON 'Bx. 2. babe oe —. | ; 


\ 


may be reduced to the form of a fraction by placing 1 for the deno. 


and the quotients placed under that ſign. 
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23. To divide Vractions, multiply the numerator of the dividend 
by the. denominator of the diviſor for a new numerator, and thede. 
nominator of the dividend, by the numerator of the diviſor, for 2 
new denominator. If either of the terms be a whole quantity, i 


„ e. B eee Ex. 3d. 
2c _ 2abld a . gad 


W b 3 4 ak 


24. Radical quantities under the ſame ſign are divided as Others, 


Ex. If. v ioab+4/2a N Ex. ad. 3acy/7ab + 6e/b = 2%1% 


25. If the dividend be a compound quantity, the terms are di- 
vided ſeparately by the diviſor. en” 1 
Ex. gab?) 6abc—Ja*b+ 5b4c—ab ( 14 2. 8 


26. If the diviſor be compound, it is placed under the dividend, 
and no quantity can be expunged uuleſs it occur in every tern, 


both of the dividend and diviſor; nor can any coefficient be divide 
except by a number which meaſures all the other coefficients. 

If the diviſor and dividend be expreſſed by the ſame letters, a 
quotient will ſometimes be obtained, by proceeding as in the f. 
lowing examples. Cn | He 

r def £1 030k 0008 K HY Wer 
Ex. Vt. hes Aa- la- gab 8 
FFF — Wer 
abr: Bod 0 af . 4 


C . 
. 4 An ' * 
1 8 * 1 * Ry 4 N . 


CCC 
Here we divide the firſt term of the dividend a3. by the f 


— 
# 


firſt term of the, goupient ſought. Then we multiply the dit 
by that term, an lividen 
proceed in the ſame manner with the remainder as a new 1 


£4 

3 4 a bo % . 

* * | | 5 * 
, , bh % a 


Py 
. —_ 


Cay. II. Dd TS 43$tr0on Ins 


Ex. 2d. 3 3—b3(a*+ab+bz 


a3—ab 
+a*b—h3 | 
 +a%b—ab? 
Tab —63 
TJabbz—53 
. 5 F o IR 
27. Sometimes che diviſion will never terminate without à re- 
ainder; but, in this caſe, the terms are generally related 
o each other in ſuch a manner, that, after obtaining a few, the 
juotient may be continued to any "age without further trouble. 
Ex. x—4)#* (1+ —+— 0 N 
N ** (1+ * Be 
+a 
YON" 
. „ "4 


+ 


Here the quotient is an infinite | ſeries, whoſe terms conkiſt of the - 
wers of a, in their veer, divided by the powers of x. . 


1 


[je 28. Example for Practice. 


1, Divide 3ab 8 | „ by gac 
33 © Rn Ns by —bed 
3. 124% | by 4a% © 
> 345. T. 3be V 
8 3456. 44. Tab; | dy 2a%4 
6. Y pi 5 5 by abex _ 
Þ OS = += +, e ee 
| e e 5 1 © | by avT 
2%20b+3ab4361 2 by a+5 
a%—þ4 FT 
„„ @*-—2abp2aÞ by a—b 


a by a- 


4 * 
Q- 


ProPORT10N, 


29. When two quantities are compared, in order to find hoy by « 
often the firſt contains the ſecond, the relation obſerved is called 
their ratio, and is meaſured by the quotient of the firſt divided by 

the ſecond. Thus, the ratio ot 8 to 2 is meaſured a + Or 4; 


a = 


the ratio of 3 to 5, by 2, and the ratio of a to þ by © ＋. If the Part 
firſt be greater than the ſecond, the meaſure of the ratio is a whole 3. 
or mixed number; but, if the firſt be leſs than the ſecond, the WM tion 
meaſure of the ratio is a proper fraction. 05 


When the firſt of four quantities has the ſame ratio to the ſecond if, 


that the third has to the fourth, the quantities are ſaid to be in geo. 2 
metrical proportion; and this is repreſented as in Fart I. 971. 
e ath, 
4 :1:c 17d ah, 
The firſt and laſt terms à and d are. called tr extremes. 6th, 
The ſecond and third terms h and e are called the means. jth, 
The firſt and third terms a and c are called the antecedents. Fc 


The ſecond and fourth terms Þ and d are called the conſequents the 
The two antecedents are ſaid to be aan due to each other, and 
the two conſequents to each other. 
I be following T heorems may be inſerred from the nature 0 
e properriog 4 0 


80. I. If four quantities a, 5, & 4, bei in geometrical proportion 
the ang wh of the means ad is equal to the product of the er 
tremes c 


For the meaſures of the ratios 7 and < are equal, 8 if 


7 
theſe be multiplied by td, the product = * Fe. * ad = 4 


31. II. f the product of two quantities 4d be equal to the pr 
duct of two others bc, their quantities are proportional: A fadd 
of the firſt product to a factor of the ſecond, as the remaining fac 
tor of the ſecond to the remaining factor of the firſt. 

For ad = cb, Os if we divide both POL 2 ws becont 


ad 22 or — - = YL, enn, a; 2008 


—_ 
1 
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CHAP. III. 


3. III. If four quantities, a, 5, c, d, be proportional, the pro- 
duct of the means divided by either extreme, quotes, the other ex- 
teme: For ad bes by Theorem II.; and, if we divide theſe 


by a, we e obtain 42 E j "0 if we divide them by d, we obtain 


a = be 75 This theorem is ha foundation of the Rule of Three, 


Part I. $ 72. | 


tional, mey will continue proportional under the following vari- 
ations: | 


oth, ab: c- :: a:b 3 12: 8 19. 
demonſtrated in the Vth Book of Euclid on other prineiples. 
. IN VO LU TIO N . AN D " e | 


INVOLUTION. 


Mor eue is the operation of raifi ing powers, and 1s 
performed by ſucceſſive multiplication. Any number or 
uantity multiplied into itſelf produces the ſquare of the ſame, and 


1 


ube of the ſame; ; and ſo on. 

Siniple quantities are involved by multiplying their exponent by 
* of 2 ower required, and prefixing the like power of the co- 
ficient, ” Thus, the ſquare of 3a is ga; the cube of 25 is 863; 


If the ſign of the root be politive, the Gyms of all the powers are 
lo poſitive ; but, if the ſign ot the root be negative, the ſigns 
| the even powers are e, and the ſigns of che odd powers 


| 


-— " 


3. IV. If four quantities, a, , c, d, or 12, 8, 9, 6,»be propor- 


ft, h:iaitcrd B:12:: 6:9 Euclid v. B. Invertendo. 
1, a: 1 1249: 8:6 16. Alternando. 
id, ab: 5 25 c+d:a 20: 8 : 15:6 18. Componendo. 
ath, 6b1b tt oeli df 4: 12 316 17. Divtndo. 
zh, a: b:: c: * 12: 4: 9:3 E. Convertendo. 
6th, abc: bbd i: 6: * 21228 . e : 


For, in all theſe caſes, the 05 of the means is equal to that of 
the extremes. Thus, we obtain the ſame concluſions which are 


that product multiplied into the original quantity, produces the 


de cube of ab? is 4³⁰⁰ and the fourth power of zab*c3 is 


1a e > 


„„ 4 ence 
„„ 


+ 
N. 
| [2 
'F 

; 14s 
( 
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negative. Thus, the ſquare of —a is +a?, the cube is . the 
fourth power +a4, the fifth power as; and ſo on. 


The nature of the powers of compound quantities will ape 
pear from the following examples : 


Required the ſquare, cube, biquadratic, and furſolid powers of 


a+b, or any two quantities connected by the len +, called 


B1NOMIAL. 


X 545. . „ 


= ſquare, or 2d youee- 


Tag- L ab- 
aus 


f eee = 


= cube, or 3d power. 


44 a+ b Tabs 
HOY Ir TOY 


made "op = = biquadratic or r 4th power 


951 CT a he baſs 9 155 
: „ | 


45 + 544⁰ ＋ 104364. 104²634 aba. 3 = furſolid « or 0 power. 
Required the ſ k are and cube of a—b, or any two. wants 
e 1 123 


: connected by the ſign —, called a Re51DvAL. 
a——b.= root, 
* an. | 


| 4 3 = : ſquare, pot Fg bh 
* a—b | pe , 
2 | Pe 27] A; 
: bel: er 7> Bhs 54 f 
ho Dee = cube Ws . 4 


Parr I. 


Cell EVOLUTION it; 


It appears from theſe examples, that all the terms of the powers of 
binomials are poſitive, but the terms of the powers of reſiduals are 


binomials and reſiduals are alike. Epc 
|{ The number of terms in each power is more by 1 than the ex- 
I ponent of the power. In the firſt term, the exponent of the quan- 
tity a is the ſame as that of the power required; it decreaſes reg WW” 
larly by 1 through the following terms, and is wanting altogether 
in the laſt. On the contrary, 6 is wanting in the firſt term; in 
the ſecond, its exponent is 1, and increaſes regularly by 1 through 


equal to that of the power. 


the ſecond term, in any power, is equal to th um of the firſt 


term is equal to the ſum of the ſecond and third in the terms next 
lower; and ſo on. ” | | 


EVOLUTION. 


36. EvoLUTION is the operation of extracting roots, or diſcover - 
ing quantities, by whoſe ſucceſſive multiplication given quantities 


are produced. 


The roots of ſimple quantities are extracted by dividing their ex- 
ponents by the exponent of the root required. Thus, the ſquare root 
of a+ is a*, the cube root of 66 is 6, and its ſquare root b3, If 
there be a numeral coefficient to the given quantity, its root muſt 
i 88 Thus the ſquare root of ga“ is 3a, and the cube root 
ot 80* 18 22. „ 4 5 I. 


37. Evolution is oppoſed to Involution; and rules, for extracting 
the roots of compound quantities and numbers areſteduce d from a 
review of the ſteps by which the powers are raiſed,  _ > 

Thus, we obſerve that the {ſquare of a+b is * abb, 


of their ſquares, together with twice their product; and there. 


he fame from the given quantity. The remainder is equal to the 


ered, 


For . 
We enquire for the ſquare root of a*, which is a, and makes the firſt 


poſitive and negative by turns. In all other reſpects, the powers of F 


the following terms, and is equal to that of the power required in 
the laſt. In all the terms, the ſum of the exponents of à and þ is 


The coefficient of the firſt term is always 1. The coefficient of 


and ſecond in the power next lower. The coefficient of the third 


or that the ſquare of the ſum of two quantities is equal to the ſum 


fore, when a quantity is propoſed, whoſe ſquare root conſiſts of 
wo parts, we enquire for the firſt part, and ſubtract the ſquare of 


product of twice the part found multiplied by the part ſought, to- | 
ether with the ſquare of the part ſought ; and is thereby eafily diſco- 


ay x. : E. : DE * ir \ 7 81 N Ow | 77% > "I 42 
example, let the ſquare root of a*4+fax+9xx be required. 


art of the root ſought; then, ſubtracting the ſquare of @ from rh 


— 


— BH ents: — 2 PIER _ — Ls — — Az IE — — N — — 
* "0 . ö r — — "Vas Att rat funrr  - — 2 ** — — — 
— has" UT - p — r — 
x — - « - . > - 2 — ” f 
— —— — = : * 1 — 2 ” - < of = > - ' * * N 5 — * UA 
— — —— IL Ee —— AS — — —— 4. — * * — 
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the known part of the diviſor, and the quotient 3x may be trieq | 


fifth powers of the 9 digits. Why 


41 but not above 6 places; and the ſquare of any number ne 


; 3: #4 6d. 
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given quantity, the remainder is 6ax +9x* ; and this contains th, | 
product of the remaining part of the root multiplied by 2a, together 
with the ſquare of the ſame part: Hence 2a, together with the pan 
ſought, multiplied by the part ſought, will produce ax 
conſequently, that quantity divided by 2a, together with the 
part ſought, will quote the part ſought. This leads us to an un. 
certain kind of diviſion, becauſe the diviſor is not fully known. 
However, we divide. 6ax, the firſt term of the dividend, by 23, 


for the remaining part of the root ſought. If we have conjectured 


right, the diviſor compleated is 2a+3x, which, . multiplied by N 
the quotient x, produces the dividend, and no remainder. The WM. ; 
operation will ſtand as under; | „ 5 51 

| 55 | | 52 1 15 Proof. 355 
afra T rx a3 
a* PE a+3x 
9 _6bax+9x* a*+3ax _ I 
Xx G6ax+gx* _+43ax+9x? gt. 
. ; | FT , * . 2 
„ | 4 Tb x and 
„ . mn 
38. We might proceed, in like manner, to inveſtigate the El 
method of extracting the higher roots of algebraic quantities, and i 
of proceeding when the root conſiſts of more terms than two. But, > jo 
as this is of leſs general uſe, we ſhall go on to lay down the rules Wh, hs 
for extracting the roots of numbers, which are deduced from a | 
examination of the powers of algebraic quantities. . 2 
| s be 


; The following table exhibits the ſquares, cubes, and fourth and 


5-20 


Root 11.29.43 4r. $i 64. 7 1 
mo Fe 


\ 8 
Square 1 4] 9 16] 25] 36] 490] 64 
Cude 1827 64] 125] 216] 343] 512] 729. 
Biquadratic 1 | 16] 81] 256 6251296 2401 4096 6561 12 
:Surfolid © 1 | 321243 [1024131257776 116807 [32768 | 59049 X 


- From this table, the ſquare root of any number under' 100, the 
cube root of any number under 1000, the biquadratic root af 
any number under 160co, and the ſurſolid root of any number unde 
100000, is found in the neareſt integers. Since the ſquare of 10 


is 100, and the ſquare of 100 is 1000, it follows, that the ſquare 


of all numbers from 10 to 100, conſiſt of more than two, but nd! 


5 above four places; and, becauſe the ſquare of 100 is 1060, tht 


ſquares of all numbers from 100 to 1000, conſiſt of more that 


Wau © FEPEY TE hh 
wi. "x CT KA . 


5 „ exceed 


Car. II. EVOLUTION. 135 


twice as many places as the root. In like manner, becauſe 
the cube of 10 is 1090, and the cube of 100 is 1000000, the 
cubes of all numbers from 10 to r00\conliſt of more than 3, and 
not above 6 places; and the cubes of dny numbers never exceed 3 
times as many places as the root, nor are ever ſo low as twice that 
number. In general, if m repreſent the exponent of the power, and 
1 the number of places in the root, the number of places in the 
power never exceeds mn, nor falls ſo low as MN—N. Hence the 
following 
RULE. When it is propoſed to et a root i any number, di- 
vide it into periods of two figures for the ſquare root, of 3 for the 
cube root, and as many places for the other roots as there are units 
in the exponents ; beginning at the unit place. The number of pe- 
riods ſhow 7 places there are in the root. 


5 — 


39. Ru Lx for extracting the Sap ARE RooT, 


it, Find the ſquare root of the firſt period, and Place it as the ff 
gure of the root ſought. s 

2d, Snbtract the ſquare of the figure found from the firſt period; 
and to the remainder, if any, bring down the ſecond Period. The 
number thus found is called the reſolved. 
3d, Double the part of the rout found, ant divide the reſolvend 
thereby, neglefting the right hand urs. ; the quotient is the next 
pure of the root. 

ath, Annex the quotient alſo to the diviſor, and muliph the num- 
her thus made up by the quotient. 

5th, Subtract the product from the refiuend, and bring 8 the | 
xt period to the remainder. This forms a new FONG” Proceed L 
5 before, till all the periods be uſed. 

Ex. 1. Required the ſquare root 9 3969 


3960163 root Hula we inquire the neareſt ſquare root 

368 61 the firſt period 39, wh ch is ; then 

— we ſubtract its 1tquare or 36, and annex 
123) 260 - the next period, 69, to the remainder, _ 

X3) 369 which compleats the reſolvend 369; then 

— *__ we divide 36, neglecting the laſt figure 

Ge” 9. by twice 6, or 12, and place the quo- 

tient 3 in the root. We alſo annex it to 

Proof 63 the 12, and multiply the number thus 
63 made up 123 by the quotient 3, and ſub- 

PA. tract the product ſrom the refolvend ; 

189 and, becaule there is no remainder, the 

398 root 18 i 63. 


Aa e IH 


Ne —— ate —ů ——— — ———— — i. —_— K — — . — —— — — — 
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If the product exceed the reſolvend, we muſt ſubtract 1 froꝶ 
the quotient ; and, if it ſtill exceed, we mult diminiſh the que, 
tient continually by.1, and trv it again till it anſwer, g 1 


Ex. 2. Required the ſquare root of 729 


729027 root itere 4 could be obtained 8 times in 

4 32, but 8 ;nultiplied by-8 would exceed 

- * the reſolvend; therefore we ſubtra 1, 
NEE 470329 and try 7, which anſwers. 
e „55 5 


AN 


Ex. 5. Required the ſquare root of 43264 


4326.4(208 root. Here the firſt diviſor 4 cannot ei 
. obtained from 3; therefore we plax ol 
— a cypher in the root, which gives 4 
408) 2264 15 for a new diviſor, and annex anothe 


X88) 3264 | period to the reſolvend. 2 

; LES 09 
. Required the ſquare root of 508 65424 51 
co865424(7132 0 

a 8 3 be, 
Firſt diviſor 141) 186 Firſt reſolvend or 

| X 1 141 | | ef 


Second diviſor 1423) 4554 Second reſolvend 
X3 4269 1 

Third diviſor 14262) 28524 Third reſolvend 
„ 8 


7 8 


ia 


40. The foregoing rule is inferred from the terms which o ; 
poſe the ſqus te of a binomial. If a be placed for the tens, and 
for the units, then the given number is repreſented by a. Ta 
ani, after the ſquare of the tens is ſubtracted, the remainder is" 
preſented by 2ab-þb?, that is, it contains twice the product oft 
units and tens, together with the iquare of the units; and, | 
werc divided by 2a+b, would quote 5. This, however, cannot! 
directly done, fince.the valve of þ is ſtill unknown; but, ſince 
3s always nſiderably greater than 6, the quotient of the rel 
vend divi*: by 24 will geuzrally lead to the value of , vil 
being annexed to 2a, or twice the ten, compleats the diviſor 26 


In Ex. 1ſt, 465 a*=3000, 2a ＋ e 30 2a=120, b=3, 24 Lb 123 


ſave writing. 
If the root conſiſts of more places than 2, let a repreſent the part 


alrcady found, and 6 the figure fought, the operation 1s continued 
in the fame manner, and tor the me reaſon as before. 


_ RULE for extrafting the CVkE Room. 


Sh 


ſt, Find the cube root of the firſt period in the neareſt integer, 
and place it as the firſt part of the root ſought. 


be 


4 olvend. 


za, Multiply the ſquare of the root by 3, and inquire "how of= 


ef 
and figures. Ti he quotient is to be tried for the next figure of _ 


bot. 
4th, Multiply three times the ſquare of the firſt part of the root by 
mes the firſt part of "the root by the ſquare of the quotient, annexmg 


beſe three numbers together. 


efolvend ; and proceed as before. 


Ex. 1. What is the cube root of 373248 


- 373248(72 Proof 72 root 
343 72 
7* or 49X3 = 147) 302148 reſolvend 144 
Subtract 5 6 504 
? or 49X 390X2 = 24400 quotient 2 — 
Ne zeK 2 e 55 5184 
n 5, WET + 0 


| 10368 
9 ; 36288 
37 3248 cube. 
Ex 
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a+b=63- Some of the cyphers are neglected in the operation, to 


2, Surat the cube of the figure found from the firſt period, and 
to the remainder bring down the next 9 which makes ut the re- 


en the product is continued in the reſolvend, neglecting the two . 


Fhis quotient, annexing tuo cyphers to the product, alſo multiply three 
f cypher to the product; then find the cube of the quotient, and add 


5th, Subtract this ſum from the reſolvend ; PP, * there be more 
Periods, annex the next to the remainder, which makes 22 a neu re- 


* os * 
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Ex. 2. What is the cube 253395799552 


Firſt diviſor 6* or 39%3= 


RV 


PAB rl. 


to 
253395799552(6328 x root 
216 


— — — 


08 373195 Firſt reſolvend 


Subt inc Quotient. 3 
6* or 326X300X3 2232400 * 
6X30X3* or 9 =" 1620 20 
3? 013X3X3 = 27 | — 
3404 
e -Sabtratt 1 4 
Second diviſor 63*X3= 11987 33487199 Second reſolvend - 
Subtract | Quotient 2. Rr 
63*X30CX2=2381400 for 
Gg zo or += 7560 al 
8 or AKIXE — 8 ſw 
—äX. — 2390368 the 
Third diviſor 6 1K 1198272) 959831 5152 Third reſolvend I 
Subtract | Quorient 8 . 
6g Xx go =9586176c0' an 
632X39X8* or 64= 1213440 
8? or 8 = 64 bei 
| 959831552. as 
ſqu 
0 wit 
fig 
Ex. 3 What is the abi root of 4862 512 5 
48625128(365 Root 110 
27 i For 
5 + PIES req 
Firſt diviſor 27 D 10½%% Firſt reſolvend befe 
Subtract * Ne 7 or 6 +5: 
- 3a*b=16200 firſt 
«  3ab*= 3240 $a" 
„ 210 -- pre: 
— 19656 tien 
Second diviſor 3888 ) 19711026 Second reſolvend te: 
Sues "Quotient: 6: 
3a*b=1944000 5 
gab*= 27000 ; 
T { Oo 
„ 1971125 | 


— — 7 2 
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The operation admits ſome contractions, but we ſhall leave them 
to exerciſe the learner's invention. 


41. To explain the reaſon of the foregoing rule, we ſhall firſt 
take the caſe where the root conſiſts of 2 places. Let à repreſent 
mne ten place, and 6 tac unit place. Then the given number will be 
repreſented by a Za ab.; and, if we ſubtract a?, or the 
cube of the firſt period, the reſolvend will be repreſented by 

zb Za Nh; that is, it will conſiſt of 3 times the {quare of the 
tens multiplied by the units, together with 3 times the tens multi- 

plied by the ſquare of the units, together with the cube of the 
units; and the firſt of theſe quantities will always be conſiderably 
greater than the other two. And, fince 345, which repreſents 
the greater part of the reſolvend, divided by 3a*, quotes 6; there- 
fore, if we divide by thrice the ſquare of the tens, we ſhall obtain 
a number to make trial of for the units, and which generally an- 
ſwers. Then we collect the values of 3420, 3ab?, and 55; and, if 


the ſum of theſe be equal te the reſolvend, the exact root is ex- 


tracted. In Ex. 1ſt, a=70, a*z 343000, 3a*%b+3ab*+b*= 30248 
the reſolvend, 3a*=14700 the diviſor, b=2, 34 br 29400, ab 840, 
and 6 28. As the firit figure 7 repreients tens, it is neceſſary to 
annex a cypher to any number obtained from its product. 

If the root conſiſts of 3 or more places, the places found 
being repreiented by a, and the next place by 5, it may be inferred, 


ſquare of the part found multiplied by the figure ſought, together 
with three times the part found multiplied by the 1quare of the 
figure ſoughe, together with the cube of the figure ſought. 


42. If the learner underſtand the foundation of this rule, he 
will be able to inyeſtigate rules for the extraction of other roots. 
For example, if the ſurſolid root of any number of two periods be 
required, and à placed to repreſent the tens, and ô the units, as 


+gab++6? ; and, when 25, or the greateſt ſurſolid number in the 


$4*0+104%* +104a*%63*4+5ab44+0, of which 54 is confiderably 
greater than the reſt. Therefore, if we divide by zal, the quo- 
tient may be tried for 5, or the unit-place;z and the trial is made 


their amount with the reſolvend. | 

It the powers of a+5 be carried on further, they will ſerve as 
the foundation of rules for extracting roots of any dimenſion. 

In general, we find the root of the firſt period, and ſubtract the 


clolvend, The diviſor is found by railing the part of the root al. 
If — 


» 


as before, that the reſolvend contains 3a*þ+3ab*+65, or 3 times the 


before, the number will be repreſented by a*+5a%+10a3%b*+104%3 


irſt period, is ſubcraCted, the remainder will be repretented by - 


dy collecting the values cf the foregoing terms, and comparing 


Power of the ſame from the given number; the remainder is the 


A. | ready | 
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ready obtained to the power whoſs exponent is leſs by unity than 
that of the root fought, and multiply;ny, the ſame by the exponent 
of the root fought. The quotient is to be tried for the next 
figure ; and the trial is made by cuileCting the values of all the 
terms in the power of a+5, except the urit. The learner will per. 
ceive that there mult be as many cyphers annexed to each term 25 
there are units in the exponent of a. | | 


43. The rules for extracting roots are in ſome meaſure uncer. | 
tain. We are only directed to make trial of a number which does 
not always anſwer, and which cannot be lets, but is ſometimes greater 
than the true one; forthe number & muſt be taken ſoſmall, that there. 
ſolvend may contain all the terms; and we are oniy certain, before 
trial, that it contains the firſt or greateſt term. If the number up. 

on trial be found too great, we muſt ſubtract an unit, and make 1 
new trial, as is done in Ex. 2d. of the ſquare root, and Ex. 1d, of 
the cube root. If it be ſtill too great, we muſt ſubtract another 
unit, and continue to do ſo till we find a number that anſwer, 
But, aſter the two firſt places are found, the quotient will very ſel. 
dom fail to anſwer, _ e 5 


44. When there is a remainder, after all the periods of the given 
number are brought down, the root may be continued to a deci. 
mel, by annexing periods of cyphers, to any degree of exactneſs te. 
quired; but the root can never be completed: For, any fraction, or 
mixed number, muitiphed into itſelf, produces another fraction or 
mixed number; and, therefore, the root of an integer, which can- 
not be exact exprefled in integers, can never be exactly expreſſad 
in fractions. Roots of this kind are called Suk Ds, and are en- 
preſſed by placing the quantity, whoſe root is required, under the 
radical ſign. | FO | og 


45. Roots of vulgar fractions are found, by extracting the 
root of tke numerator for a new numerator, and the root of the 
the denominator for a new denominator. Thus, the iquare 
root of zæ is + . 88 5 „ 

Roots of decimals are extracted like integers. If the decimal 
repeats or circulates, periods of the repeating or circulating figures 
are annexed to the remainder. | | 


46. If the exponent of the root required be a compoſite num» 
ber, it is caſier to divide the operation, and extract ſucceſlively 
the roots whoſe exponents are the component parts, Thus, the 
biquadratic root is found by extracting ine ſquare root, and again 
extracting the ſquare root of the fame. I he 6th root is found bf 
extracting the ſquare root of the cube root, or the cube root of ic 
ſquare root. = | 47. Qu. 


Car. IV. UA. 


47. Queſtions for Practice. | 


(. What is the ſquare root of 5184 


2— — of 105625 

3. of 54756 
5 of 1522756 

5. 1 85 of 25010001 
6. e 742900 5 
7, What is the cube root of 531441 

8, © -. of 48627125 
9 5 ; of 27270901 
10, of 705227072 
The. | of 1879080y04 ® 
12: of 6547839125 
13. What i is s the biquadratic root of 20703 
14. | of 151807041 


15. What 18 the ſurſolid root of 10101 
16. What is the ſixth root of 887 503681 
17. What is the ſquare root of 272.25 


19. 99 1 „44 

19. of. 015625 
20. of 43+ 

21. What is [the cube root. of OO 
22. | of 01 
23. | „ of 037, 
24. | of 545; 
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certain quantities. An unknown quantity may be 
ouſly combined with others, and affected by the algebraical 


191 


N Fquation | is a dase which affirms the equality of 


vari- 


ſym- 


bols; and its value is diſcovered by altering the form of the equa- 
tion till it ſtand lingle, and unaffected on oue fide, and be com- 


pared with known quantities on the other. 


The alterations which may be made on the form of equat 
depend on the following principles: 


* 
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If equal quantities be added to equal, the ſums are equal. 
If equal quantities be ſubtracted from equal, the remainder 
are equal. 


If equal quantities be multiplied by equal, the products a 
equal. 
If equal quantities be divided by equal, the ES 22 


equal. 
Like powers of equal quantities are equal. 
Like roots of equal quantities are equal. 
49. Ruuxs for reſolving EquaTr ons: 
I. If the unknown quantity be divided by any 8 8 multiply 


both ſides of the equation by the diviſor, Thus, i= =}, the 


=1%. 


II. If the known and 1 quantities be mixed, tranſpof 


the terms, till all thoſe which contain the known quantity land 


on one ſide of the equation, and thoſe which contain unknown 


quantities only, ſtand on the other, 
A term is ſaid to be tranſpoſed when we cancel it from one fide 


of an cquation, and write it on the other with the oppoſite 6 ien; 


by doing which, we ſubtract it from both ſides of the equation 


Thus, if x+;=12, then X=12—5, or7; and, if x—8=14, ther 
X=3+14,0T 22. 


III If the unknown, quantity be multiplied by any other, din 
both ſides of the equation by the multiplier. Thus, if 3x=16, 
X = 

IV. the n quantity be affected by the radical fin, re 
move the ſign, and raiſe the other fide of the equation to the co 


reſponding power. If  x=7, then x=49; 
V. It the unknown quantity be a ſquare, a cube, or other 


power, extract the like root of the other ſide of the equation, 
which gives the value of the root ſought. T hus, if x*=64, then 
50. In the fallowin = exam aples theſe rules are uſed e abel 


as the Caſe requires. 


| Example 1. 4 
3 F „„ 0020 
. 
% pr ved 8 3x 7 255 | 2)6c(3o 
Multiplied by 3 x +*—+ = = 186. 
5 TR 3 1 44 
Multiplied by 5 5x + 3x + = 030 
| Multiplied by 2 1ox + 6x + 1 = 1860 
; or = = 189060 3 
Divided by 31 = 60 888 „ 


Par; l. 


D. 


M. 


rn 0 
Example 2d. 


F$X—7=3JX+9 
Tranſpoſe —7 $x=2x+9+7 
tranſpole 3x gx—3x=y+7 
| = 2K 2 16 
Wivide by 2 x=8 


Example 3d. 
* 3 
3 : TO A* 5 5 


ultiply by 3 He gesia-— 7s 


Multiply by 4 36x+4x+120=48x—3x+60 

| » or  40x+120=4;x+60 | 
ranſpoſe 60 40x-H060=45x 

Tranſpoſe o? | 6o=gx 

Divide by 5 141 


Example 4th. 


2 =16— , 
ranſpoſe 2 Vx IA VN 
Tranſpoſe - 2 214 
Divide. by 2 r = 

Square X= 


51. In the following example, the ſteps are numbered, and the 
dperations, inſtead of being expreſſed in words, are pointed out by 
algebraic ſymbols. „ = 


Iſt, Equ. 314232. 


„% 3, 4  6x*+16=464—x7 
3d, 2d, — 16 G6xn=448—x* 
ah, 3d, +x* 7x 448 

5th, Wh; +2. 6s. 

6th, th, © x=8 | 
Here the ſecond equation is found by multiplying the firſt by 
wo; the third by ſubtr.iCting 16 from the ſecond ; the fourth by 

dding x* to the third; the fifth by dividing the fourth by 7; and 
pe lixth by extrating the ſquare Took of the fifth. 


> 
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52. Examples for Practice. 
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x | 5 8 * 42 = 285 1 2x* 
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12. 


RuLEs for the Sof uTIOx of QUEST TOS. 


Bz. I. When there is only one unknown quantity; form a cler 
idea of the nature ot the queſtion, and expreſs the terms in alge-] 

braic characters, marking a letter for the unknown quantity. Thu, 

you form an equation, which is reſolved by the foregoing rules: 


Ex. 1, A perſon being aſked his age, anſwers, that, if r of hi 
unge be multiplied by p of his age, the product is equal to his age. 


+ 


Dur 


Mae. w. EQUATION 8. 195 

all his age x years Proaf. 

== x Age 14 Yeards 
Then 3 of his age 18 * 1 of age 6 

| x of age 4 
and g of the ſame & : — 

* ” 6 Product 24 

And by queſtion 21 * = = x f 

| hat 39 24 5 4 
Mult. by 24 Xx = 24 x 

Piride y» . ef. 


The firſt year he gained x 


with 2 


| Mult. by 12 
Or " 
Divide by 27 


Proof. 
Original ſtock 
Firſt year's gain 


1 


Suppoſe the original ſtock 


Then the firſt year's gain is 


Fourth year's gain 


2 
Second year 8 gain T 


Third year's gain EF 
Fourth year' s gain 2 


Ex. 2. A nerſon, aſter __ 4 years, \ was poſſeſſed of L. 3240. 
of his original ſtock , the ſecond ; the 
third 4 7 and the fourth 2 ; of the ſame. How much did be begin 


x connds- 


Second year's gain 


Third year's gain 


dum of theſe 1 += + 77 


ww. 


+ »]« wx a|; © * 


ILY 
_ 


= 3240 by queſt. 


225 S 2x + 3* + 4x +6x = 38880 


27x = 38880 
* = 1440 


LL 1440 
» 240 
Ry 360 | 

| 480 
720 


L 3249 
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Ex. 3. Four tradeſmen join to build a houſe which coſts L. 1003 
B pays L 60 wore than A; C pays as much as A and B tote. 
ther; and I) pays one chird of: what B and Cc together pad 


How much docs each pay? 


Suppoſe A pays x pounds 
en ＋ 60 
AR pays „ 
B and C together pay 3x+120 1 

Þ p-ys 7 therefore * ＋ 40 
They pay altogether 5 160 
Tranſpoſe 160 5x =. 
Divide by 5 * 2 

Proof. | 

A pays - — L. 168 

B pays L. 60 2 . e 

C as much as A and B 396 
D. I of 228 + 396 = = 624 208 

L 1000 


In this queſtion, though 1 quantities be ſought, it is onh] 
neccſiary to {ubſi; ute a letter for one of them; 


| dijcovered, rhe cthers art obvious. 


1000 by queſt. 
840 
168 


\ 


and, when that 


Ex. 4. Two e ſet out at the ſame time from Edinburg 
and London, whoſe diſtance is 390 miles; one travels 18 miles, aut 


the other 12 miles a wh 
how far each travels! 


Suppoſe they meet in & days 
'T he firſt travels 
The other travels 


18x miles 
12x miles 


Their ſum 30 = 390 by queſt. 
Divide by 30 213 
Therefore they meet in 13 days 
The firſt travels 13*K 18 r 234 miles 
The ſecond travels 13X12 or 156 miles 
Set Whole journey 390 miles 


Required when they will meet, and 


2 
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£4 II. When a proportion is given, it m-y he turned into an 


equation by multiplying the means into each other, and the ex- 
tremes into each other. Sce { 3o. 


Ex. 1. A and B began trade with equal ſtocks; A gained 


L. 200, and B loſt L. 190 ; after which A's ſtock was to B.'s as 
30 2. 


Suppoſe they begin each with » pounds 

Ass ſtock will be increaſed to * +200 

And B.'s diminiſhed to * — 100 
Now by queſtion x + 200: x — 160 :: 3:2 

From which, by above rule, 2x + 400 = 3x — 300 
Tranſpoſe 2x 400 = x —J00O | 


Tranſpoſe — 300 700 =x 
„ 

A begins with L. 700 

Gains 200 


His ſtock then is L. goo 
B begins with L. 500 
e 3 "5: BY 


His ſtock then is L Coo Now, goo: G:: 3:2 


Ex. 2. Two tradeſmen, A and B, are employed on a piece of 
LE work, which A could perform in 15 hours, and B in 10. In what 


time will they do it working together? 3 
Suppoſe they will do it in x hours; then the part of the work 

done by each is to the whole, as the time he is employed along 

with the other, to the time in which he would finiſh it alone; 

That is, 15 „ 1 part done by A = 7; See 5 32. 


10: x :: 1: part done y B = 
e . 10 


But, ſince A and B together do the whole = + = =1 
e 45. BY n e 8 


| Mult. by 60 


, 4x +6x = 60 
-or | | : -.-:Jou = 60 
Divide by 10 x = 6 
Proof 
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If their product be 64, then xy = 64. 


If their proportion be as 3 to 4, then  : 5 $ 3 4, and 4 * = ** 
Other conditions are ſtated i in like manner. 


times the greater is equal to 5 times the leſſer? 


198 A L G E B R A. Part 1, 
Proof. 
A, who would do the whole in 15 hours, does F. Tr in 6 hours, 5. 


B, who would do the whole in 10 hours, does . 1 
N Now T To = ws 70 + os 26 =T, or the whole. 


6 hours, 0 


88. III. When there are two unknown quantit es, the condition; i. 


off the queſtion muſt be ſuch as to afford two equations. State the Wi * 


equations, uſing letters for the unknown quantities; then find U 


value of one of theſe quantities from each equation, and forma t 
new equation, by placing theſe values equal to each other. This 


laſt equation contains only one unknown Fannie, and is reſolved 
as before. 
In ſtating theſe equations, if the ſam of the unknown quantities 


be equal to 20, we write x+y = 20 


If their difference be 12, then x — y = = 12 


If their quotient be 4, then © = 4 
y 


Ex. 1. Required two numbers ; whoſe difference is 8, and; 


Write x for the greater, and y for the leſſer. 


1ſt Equ. Firſt condition Xx — 9528 
1 «Second condition 3* Y 
3d 1 iſ cranſpoling Ny xX=6+y 
4th 2d divided by 8 * = 55 
1 | | | | 1 
5th 3d and 4th compared 8 ＋ 5 = 4 a 
| 1 
a: «th multiplied by 3-.. ©: 24 + 35 0 5 ti 
Ith bSth tranſpoſing 3) 24 2 5 — 35 2 
8th 7th divided by 2 I2=y 


goth . 8th and 3d compared 20 = x 


Proof. 3 times 20 = 60, and 5 times 12 = 60. 


„ 
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Inſtead of working, as above, we might have taken 2 values of 
55 by comparing which an equation will ariſe, wherein x is the 
only unknown quantity. | | | 


Ex. 2. There are three incloſures contiguous to each other; that 
In the middle contains 25 acres. If it be joined to the incl re 
on the caft, by removing 2 hedge, it will be three times as large as 
| that on the weſt 3 but, if joined to that on the weſt, it will only be 
| twice as large as that on the eaſt. Required the extent of each? 


Suppoſe the eaſt incloſure contains x, and the weſt one y acres, 
1ſt Equ. Eaſt and middle contain x +25 = 3y | 


2d Weſt and middle contain y+25=2x 
3d 1ſt tranſp. + 25 | x Y — 25 
4th 2d divided by 2 | x = HD | 
st 3d and 4th compared 3 25 = * f 
6th $5th mult. by 2. 65 5o=y + 251 
"th th tranſpoſed oy =76 
8th Ith divided by 5s EL 14 

| 9th 8th and 2d compared I; ＋ 25 =2X 

| goth 9th divided by 2 . 

| Proof. | | | „ 
Eaſt incloſure 20 acres. Weſt incloſure 15 
Middle incloſure 29 Middle incloſure 25 
45 % 40 20 X 2 


This rule is founded on the obvious principle, that two quanti- 
ties which are equal to the ſame quantity, are equal to each other. 
The operation may be contracted by ſubſtituting a value of one of 
the quantities derived from the firſt equation, inſtead of that quan- 
| tity Itſelf in the ſecond equation. Thus, becauſe x = 3y — 25; it 

we write 3y — 25, inſtead of x in the ſecond equation, it becomes 


IT 25 = 3y—25 X 2 - 50. 


Ex. 3. A grocer has ſome tea which colt 17 8. per lb. and ſome 
Which coſt 12 8. and wants to mix them, ſo that he may have 100 
G JON ſhall coſt 15 s. per lb. How much ſhall he take of 

ac e 


Suppoſe he takes x 1b, of che beſt, and y Ib. of the other, then 


nge. 
| Iſt, 


the value of the beſt will be 17x ſhillings, and of the ſecond 125 


2 
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ft, condition x + y = 100 the quantity. 


2d, condition 17 x + 12 y = 1500 the value of 100 Ib. at 150 i 
iſt, tranſpoſed x = 100 — 1 
| ad, divided b) & e . 
| values of x compared 100 —y = TT DUE 
5 | which multiplied by 17 1700 —I7y = . Gs E 
10 and tranſpoſed 200 59 bt 
"Wi and divided by 5 42. 87 E 
1 whence, from 1ſt equ. Go = . 
4 e 1 EF 
14 40 lb. at 12 88. L. 24 | 
g b @t 19%. £1 ; L 


100 Ib. at 15 8. TR 75 


— 
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56. The ſoregoing rule is general, and never fails of leading 
to an anſwer: But, there are often ſhorter and more elegant ne 
thods of reſolving the queſtion, which are beſt" learned by expe- 
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rience. ot 

I bus, the firſt equation of the foregoing example, multipliedh Mit 
17, becomes 17 * +17 jy = 1/00 

from which ſubtract the ſecond equ. 17 x + 12 y = 1500 f 

remainder . 5y = 200 k 

whence e 0 9 


Ex. 4th. Required two numbers whoſe difference i is 3 and 


the difference of their ſquares 99. 5 
1ſt, Firſt condition Xx —y=3 6 
2d, Second condition x2 —h2 = 99 8 
34d, 1ſt, tranſpoſed * 3: 
gth, 2d, tranſpoſed . x* = * +99 4 

gth, 3d, ſquared X N 65 

6th, 4th and 5th 1 3 + 99 = * +6y +9 3 
Ith, tb, ſubtraCting y* 99 = 6 y + 9 
| 8th, 7th, tranſpoſcd 9 =6y 

gth, Stb, divided by 6 388-3 
en, in and yth compared +, Y-m_ 8 

Proof. | I 
18 * 18 = 324 


15 K 15 = 226 


difference 99 8 he x 
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In this example, the firſt equation gives a value of x, and the 
ſecond gives a value of x* ; it is therefore neceſſary to * the 
values ot x obtained from the firſt, in order to compar: it W. the 
value of x* obtained from the ſccond. The like method muſt 51 
ways be uſed when the con itions of the queſtions give vu of 
the unknown quantity in different dimenfions 
| fx. 4. Required two numbers, whoſe product i is 96, and whoſe 
ſum is equal to 5 times their Giiterence. 


it 980 Proof. | 
| 2d x+5 = $3. — oy 12X6 =96 
| as EP 6 12 +8 = 20 
Id iſt vp . 12—8=4X 5=20 
Iich 2d —x 7 Ax — 5 
f 0 AL 
6th th + no = x 
SUES 4 = 
| "th 8 6th, 3d e 2 96 
2 HS 
. WE6th 7th & 45 6523384 | 5 5 
„ WE oth 8th +6 1 =064. „„ 
bth--- oth 4/- > 4 =8 : _ 
WT roth, 1ſt a = 12 . FUR dal its 


57. IV. When there are three EG op the queſtion muſt 
pntain conditions for three equations; ; by comparing which, two 
quations may. be formed that involve only two unknown quanti- 
es; and theſe are reſolved by the laſt rule. 

Ex. Required three numbers, whoſe ſum is 48, and three times 

e firſt, together with five times the ſecond, and four times the 
dird, amount to 186; and one third of the Eric, together with 


nd 


) 13 
1it condition x+y +3 :=4$ 
2d condition 3x + 5y +42=186 


3d condition — 4 + == 13 
| 3 5 4 © 


ö 


ne fifth of the ſecond, , and one tourth of the third, amount bs 


. 
— ae ol ; 


| — — 8 = 
© oe oa a — * 3 2 4 * 
* 8 


L value of x x _ 48 a 
ditto Xx = 39 — 23 3S | 1 0 
7 4 11 
lf e iſt 1 
; f . 
4 
1 
43 


Eon et FED meas; — * 
I — — — — 
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— — ———— — — 
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Iſt and 2d values compared 48 —} — 2 = 


K u U D RN 


Part I 


186 — 9 — 42 


— —  — ———____—__ 


3 
1ſt and 3d values compared ay 2 = 39 | 2 
Which, cleared, become y _— $S 
= | And Nu 5 41 — 2 
J - 
Values of y compared = 2 — 
And tran ſpoled _ „ 
Vhence it. 9 
And — 


Here we find three values of x from the three equations; an, 
by 8 the firſt value with the others, we form two ner 


equatiens, in- 
z ; and, by ds 
the only unknown quantity. 
often tedious. 
ſteps are omitted. We 


the queſtion: 


CT EY 


Iſt condition mult. by 60 
2d condition mult. by 20 
3d condition mult, by 180 
, 

Difference of iſt and 2d 

of 2d and 3d 
11t difference mult. by 8 
2d difference mult. by 5 
Difference of theſe equations 
Whence 


58. If there be four or more unknown quantities, there mul 

an equal number of conditions or equations given; and, by d 

_ paring the values of the quantities\ſoughr, deduced from the fel 
ral equations, we ſhall always at lait obtain an equation uli 
contains only one unknown quantity. | 


\ hich there, are no unknown quantities befides j at 
paring theſe, an equation is obtained, where 21s 
This method always anſwers, but h 
In the foregoing proceſs, ſome of the intermeciat: 
hall now give another method of ſolving 


21 


| 3 5 
Go + Goy + 602 = 2699 

_ Gox + 100y + 80z = 3510 

| 60x + 30 + 452 2340 


405 + 202.= bf 
64y + 252 = 138 

'3J20y ＋ 1602 = 671 
320 +175 = 0 
4 TER 10 


3 
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INDETERMINATE QUESTIONS. | | 


e9. When there are more quantities ſought than conditions gi- 
ven, the queſtion admits of an unlimited number of anſwers: But 
the anſwers in integers are generally reſtricted to a certain number: 
Sometimes there is only one, ſometimes none at all. All theſe va- 5 
rieties may be inveſtigated by the help of algebra; but the manner : 
| of proceeding can ſcarcely be reduced to general rules, and muſt be — 
collected from a careful examination of the nature and limits of | 


* 


each queſtion aſſiſted by practice. 5 N | 


Ex. 1. How much peaſe at 21 d. and beans at 26 d. per buſhel, 
muſt be mixed to make up a quantity whoſe value may be 24 d.? 
Suppoſe x buſhels of peaſe and y buſhels ef beans z 


Then x buſhels ': Pn or: 
y buſhels at 26d =" 267 
x+y. buſhels at 24 < = 24x T 24y 
Now by queſtions 21x + 26y = 24x + 24y 4 
Which tranſpoſed 7 os > | { 
And reſolved 5 31. „ | 


And ail numbers in that proportion will anſwer. 1 
Therefore, if x = 2, 4, 6, 8, &c. . 0 
5 I = 3» 6, 9, 12, &c | — 


Ex. 2. Required to mix three kinds of ſpirits, at 28 d. at 30 d. 
and at 40 d. ſo as to make up 100 gallons at 36 d.? 


Let x, y, and 2, repreſent the number of gallons of the ſeveral 
Mads, . 5 8 i; 
ii Then the whole quantity x.+ 7+: =. 100 1 
2d Ihe whole value 1 28x ＋ 30 + 402 = 3600 ( 
34 1ft multiplied by qo 4Gx ＋ 4Oy + 4Ox = 4000 f 
ath 2d ſubtracted from 3d 12x + 10y = 499 4 
3th ath tranſpoſed. and divided Xx = 22 1 
6h And N 5 5240 — 52 

a> 35 I « 


We may infer from the 5th equation, ſince 400-—10y cannot be 
greater than 390, that x cannot be greater than 2 or 325; and, 


| i 8 62 
from the 6th equation, ſinze y is a whole number, that = muſt 


be alſo a whole number; and therefore x is either 5, or a multiple 
of 5. The queſtion therefore admits of the fix following anſwers : 
. ; „ — 


U 


— — nn > EE I nt — — 


204 4 1 6 . 5 — . 
„i 30; 

34 28 22 18 10 4 by 6th equation 
61 62 63 64 65 66 by 1ſt equation 


22 8 
l 


We might have begun by aſcertaining the limits for any of the un. 
known quantities; and, if we had choſen z, we ſhould have four 
a limic which it could not fall below, a8 well as one it could ng 
exceed. 


Ex. 3. Required how many ways it is poſſible to pay L. 10, h 
guineas, moidores, and crowns? 


Let x repreſent the nutnber of moidores, y the number of gi 
neas, and 2 che number of crowns : 


Then 27x will repreſent the value of the moidores, 
21y the value of the guineas, 
52 the value of the crowns. 


Iſt Then 27x + 21y ＋ 52 = 200 ſhillings by queſtion 


ad Whence © EDI T 

No Ca 

FF | 
ESL 


| From the ſecond equation, we may infer, ſince y and 2 cannot 6 

200—26, 0 
| 27 

WW 627 In like manner, we may fix a limit for y, correfpondingt 

any aſſumed value of x, which is 8, if x=1, but is ſmaller if 2 

teater..- | 

From the third equation we may infer, becaufe 2 is an integ 

that 200—27x—21y is meaſured by 5; and, if we ſubti 

200—25X-—20y; which is obvioufly a multiple of 55 the remal 

der 2x+y is alſo a multiple of 5. Suppoſe it 5, the 

4=57—2x; from which the values of y, correſponding to each i 

Tue of x, may be obtained; for 7 may be expounded by any in 


leſs chan I, that the greater value of x is ; limited by - 


ger greater than wed and not io great as to raiſe the value of) bv 
5 


e 0 


yond the limit correſponding to the aſſumed V: 1 ol x. 


Pd 


l. 


ae 
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I x = limit of y 8 2-7 anda 2-21 
| 9 55 % "1 
If x = 2 limit of y 635 4.2 1 ** 
| or y = 6 2 = 06 
If x = 3 limit of y 5, F 2-3 
If x = 4 limit of y 427 1 2 * 106 


Thus, it appears the payment may be made 6 different ways. If 
x be taken greater than 4, the ſmalleſt value of y will exceed the 
limit, and conſequently no anſwer can be obtained. | 

By following like methods, we may aſcertain the number of ſo- 
lations to any equation wherein the amount of the three or more 
unknown quantities, multiplied by numerical coefficients, is gi- 


% 
Ex. 4 A country woman carried a parcel of eggs to market, and, 


was none over. Required the number of eggs? 


number of res, 


iſt Then — 2 4 
ad „ 
| 0 
3d | LA 2 Cc 2 
„ 


Ach ift reduced x. = 76: +; 1 


The value of x inthe th equation being ſubſtituted for x wie 


Ja—1 is meaſured by 6 conſequently a—1 is meafufed by 63 ; and 
a 18 equal to 1 ke by 6, or by ſome multiple of 6, and may 


third, gives . 
e 
the remainder 27 * is meaſured bp. 57 a8 all its double 4546, 


wherefore 429+8 1 is meaſured by 55 and 


ven. The ſtudent will ſee this ſubject handled at length in the le- 
cond volume of Dodſon s Mathematical Repoſitory, | 


being ified how many there were, ſhe could not exaCtly tel], but 
remembered, when ſhe reckoned them by ſevens, there was one o- 
ver, when by fixes, there was two over, and when by hves, there 


If x repreſent the number of eggs, a the number of ſevens, 6 the 


ſecond, we obtain 1578 2 "a and, becauſe 6 1s an integer, 


be repreſented in general by 146. This ſubſtituted for à in the 
fourth equation, gives x=425+8, and this again {ubſticuted 3 in the 


which 
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multiple of 5. 


| are found by adding 210 continually to the former one, 


14 "4 


206 A + G EB R: A. Parr] 
which being ſubtraQted from 5945, the remainder yt is mei 


red by 5 : Therefore y is equal to 1, or to 1 increaſed by * 


Us = 153 38 
y = G6, x = 260 
52x I1,.*x.: =: 490 


This queſtion admits of an indefinite number of anſwers, hid 


Ex. 5, Required two ſquare numbers, the ſum of whoſe {quay 


may be a ſquare number ? ; 
The ſquare of a—b 4 35. is a*—2ab+b* | 
To which, if we add | 4ab ; 
The ſum js the ſquare of a+b a*%þ29ab+6* 4 
Therefore, if a—6 repreſent one of the numbers ſought, the ſquit | 
root of gab will repreſent the other; and, if à and 6b be ſquu 
3 twice the product of their roots will be the ſquare rv 
O gab. | I 5 5 Set | 
Therefore, if any two ſquare numbers be taken, the difference; N 
one of the numbers ſought, and twice the product of their root ih; 
eP_Rm ___-c_nccMvXTXMccMMMM_-- FO a9 ; $ 
& = 99 o 1 F $3 y=-6-: 
a= 9 „CC m 
a = 16 =: Þ "= 175 $= 8 ti 
24 2 16 „ „ 1 7 16 th 
4 * 16 3.» 2 7 J=24 tt 
| la 
QuaDRraTIC EquaTIONS. 
60. When an equation is properly tranſpoſed and cleared, it off hi 
ther exhibits the value of the unknown quantity, or ſome of! 
| powers; or the unknown quantity is connected with one or mored 
its powers. If the ſquare gf the unknown quantity he joined t 
ſome product of the ſame, it is called an adfected quadratic cu 
tion. For example, xx+3x= 40, or xx—3#=10. . n1 
It appears from 9 35. that the ſquare root of x*+2ax+* is x4: 
and the ſquare root of x*—2ax+a? is either x—a, or a—x, Ihe! 
fore, if a quadratic equation can be reduced to either of the 
forms, it may be {de Bo extracting the ſquare root of bt 
ſides, which reduces it to a ümple equation. | M 
RuLE 1ſt, Tranſpoſe and clear the equation, and divide it 1 
the coefficient of the ſquare of the unknown quantity, if an. | 3 
1. 
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2d, Add to both ſides the ſquare of half the coefficient of the 


known quant ity. 

2d, Extract the ſquare root of both ſides. The ſquare root of 

be fic le which inyolves the unknown quantity, is equal to the un- 

nown quantity, with the half coefficient ſubjoined. 

* 4th, Tranſpoſe the half coefficient, which gives the value of the 


dit | 
G zuautity ſought. | | 4 | 4 


Ex. I. Required two numbers whole difference 18 6, and the | | 

"Wi fcrence of their cubes 2232. 0 
1ſt condition x—y=6 0 
2d condition x5 —p3 = 2232 ö 
za 1ſt tranſpoſed x 66 [ 
ath. 24 tranſpoſed x? = y3+ 2233 | 
zth zd cubed 56 =y* + 184* + 1069 +216 


6th 4th and 5th compared y3 + 22 32 = y* + 189* + 108 ＋ 216 


-th 6th tranſpoſed * + 108y = 2016 

Sth Rule iſt * +. 6 112 
th Rule 2d 4* +6y+9= 121 ” | 
c Fr1oth Rule 3d +3 = 11 | 0 
th Rule 4th y „ ! 
12th 11th and rſt compa. 4 144 i 


Here the work is carried on co the 8th ſtep, by the method for- 
merly explained; and this produces an adfected quadratic equa- 
tion, which we divide by 18, the coefficient of y* ; and obtain ano- 
ther equation, in which the coefficient of y is 6. We compleat 
the ſquare, by adding y, or the ſquare of 3. which is half the fore- , 
laid coefficient, to both des; , F 

} 


Ex. 2. A Ars buys a parcel cattle for L. 180 there are rs | 
of them ſtolen ; in conſequence of which the remaining ones ſtand 4 
him each L. 1 more e than at firſt. Required the number of cattle 2 


Supppoſe x cattle bought, then the price of each is 199 - the - 3 
46 , 1 1 
number remaining 18 | X29 and the price they ſtand 180 . 
IN „ ace RO 1 
VJHV' P Doe 5 EF 5 
Then by queſtion ”=_ +-1= — ö 

| ED bo & —2 1 

Mult, by xx—2x 180x-k xx — 360 — 2x = 180x A 1 
Tranſpoſe N XX — 2K = 360 #3 
Compleatthe ſquare Xx — 2x +1 = 36 20 
eck cc ſquare root * —1 = 19 $4 
Tranſpoſe 3 = 20 1 | 
_- Ex. . 
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208. nn ĩ¼ ͤ T7” 
Ew. 3- Required a number whoſe product by 12 exceeds its 
ſquare by 32. 


"ad 


Condition xX = 12% — 32 
Tranſpoſe XX — I2x = —22 | 
Compleat ſquare xx — 12x + 36 = 36 — 32 = 4 
Extract ſquare root x — 6 = 2 ES 
we” 6 — X = 2 
Tranſpoſe e 
| or 824 
Proof. 
8X12 = 96 
„ 


Remainder 32 


4X12 
4 


| Remainder 32 \ 


This queſtion, and others of the ſame form, admit of two an- 
ſwers, for the ſquare root of x#—12#+36 may either be 
x—06, or 6— . And all quadratic equations have two ſolutions, if 
the nature of the queſtion admit a negative anſwer. 


I I 
K 
20 


61. If the unknown quantity in any equation occur in two di- 
menſions, and the exponent of the greater be exactly double the 
exponent of the leſſer, it may be reduced to a quadratic equation 
by ſubſtituting a letter for the lower power of the unknown quan- 
tity. Thus, if x*+12x*= 1053, we put y=x?*, whence y*+12y=1053- 

In other cafes, the reſolution of higher adfected equations is dit- 
ficult, and, often, an approximation is all that can be obtain- 
ed. It would lead us beyond the limits of our plan to enter on 
that ſubject. 3 I 5 ht, : 


2 | 


1. A man has $5 ſons, and gives each a preſent of as many 
guineas as be is years old. There was two years betwixt 
the birth of each, and the money given amounted to 80 guineas. 
Required their ages? 85 FDV 
2. Two neighbouring gentlemen, A and B, had equal eſtates, 
but A lived above his income, and contracted annually L. 60 of 


debt, while B lived frugally, and ſaved L. 80 yearly ; by which 
OW n means, 
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means, after 12 years, B was twice as rich as A. Required the 
value of their eſtates ? | wy 
| 23. A man leaving 3 ſons and 4 daughters, ordered by his will 
that his eldeſt ſon ſhould have twice as much as any of his younger 


ſons, and his eldeſt daughter twice as much at any of his younger 
daughters; and that his younger ſons ſhould have as much among 
them as his younger daughters. Required how his money (which 


amounted to L. 4400), ought to be divided ? 

F 4. The number of burials, in the year 1772, at London, Paris, 
| Amſterdam, and Edinburgh, was all together 59%. If there had 
been 20 more at Amſterdam, there would have been nine times as 


many as at Edinburgh; and, if there had been 844 more at Paris, 


and 5825 leſs at London, there would have been twice as many at 
| cach of theſe places as at Amſterdam. Required the number in 
each? . 3 


5. Five people in company comparing their ages, B obſerves that 
he was 5 years older than A, C that his age was 10 years leſs than the 
{ ſum of A's and B's, D that his age was half the ſum of B's and C's, 
E that his age was equal to the ſum of A's and D's, and A that the 
ſum of his age, and that of B and C was equal to the ſum of D's 
and E's, Required their ages ? Cr el 
6. A grazier has 220 beaſts of different kinds; 15 oxen more 
than horſes, and thrice as many ſheep as oxen and horſes toge- 
ther. Required how many of each kind? 5 
7. A meſſenger being diſpatched on a journey, travels 30 miles 
a-day, and, after 9 days, another is diſpatched to overtake 
. travels 48 miles a-day. In what time will he overtake 
im? 


8. A perſon loſt Z of his money at game, then won 4 ſhillings, 


and again loft ꝓ of what he had; then won 3 thillings, and again 

loſt 3 of what he had; after which there only remained the one 

half of what he began with. Required how much it was? ; 
9. A field was ſown with wheat at 5 ſhillings a buſhel, and pro- 


duced eight returns, the crop was fold at 4 ſhillings a buſhel, and, 


aiter paying for the ſeed, there remained L. 33: 15 s. How much 
was ſown ? „„ 185 9 

10. A woman bought ſome eggs at 3 a penny, and an equal 
quantity at 2 a penny, and ſold them all at 5 for two pence; but, 
inſtead of getting back her money, (as ſhe expected, ) ſhe loſt ſix- 
pence on the parcel. Required how many eggs there were? 

11. Trader, who lived at the rate of L. 100 a year, in three 
years doubled his ſtock, and his gain each year was + of the ſtock 
had at the beginning of the ſame. Required with how much he 

. 1 5 — 

12. A ciſtern can be filled with water from one cock in 12 
hours, and from another in 8. In what time will it be filled by 
both cocks running together? ke ee 

g 9 d 133 


+ 4 
i 4 
1 
* 0 
.E 2 
3 : 
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n 
x 
+I 
T7. 4 
1 
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13. Two men A and B working together, perform a piece of 
work in 8 days; A could have done it alone in 12 days. In what 
time could B have done it? 

14. Three men can do a piece of work, the ſirſt in 530 hours, 
the ſecond in 60 hours, and the third 75 hours. In what tine 
will they do it all working together ? 
15. A and B together can do a piece of work in 12 hours, A and 
C in 20, and B.and C together in 15 hours. In what time wil 
all three do it? 
156. The ſame things _— given, required in what time each 
perſon can do it ſeparately ? 

17. A gentleman diſtributing money to ſome poor people, found 
that, if he gave each half a crown, he would have 5 ſh. over, but, 
jf he gave each 3 ſh. he would want 8 Required the number 
of poor? 

18. The paving of a ſquare court at 6 d. a yard coſt as much ag 
the incloſing at 5 ſh. a yard. Required its extent? 

19. An army being drawn up in a ſquare, there were 79 men o. 
ver; but, in attemptiag to enlarge each ſide of the ſquare by ole 
man, there were 80 too few. * the number of men ina 
rank, and e 2 


92 20. Required two numbers whoſe ſum is 63, and differenc 
27 

21. Required two numbers whoſe ſum is 48, and quotient 3? 

22: Required two numbers whoſe difference is 14, and thei 
Proportion as 5to 7? 
23. Required two numbers, ſuch that 5 times the greater, tog 
ther with 3 times the leſſer, may amount to 132, and 4 tines 
tbe greater together with o times the leſſer, may amount to 144! 

24. Required two numbers, ſuch that 5 times the greater maj 
be 7 more than 8 times the leſſer, and 7 times the greater may b 
2 more than 12 times the leſſer ? | 

25. Required two numbers, ſuch that 2. of the firſt, togetbe 
with + of the ſecond, may amount to 36 and 4 of the firlt, toge- 
ther with 2 Jof the ſecond, may amount to 34 ? 

26. Required two aaa. whoſe ſum 15 nine times greater tht 
their difference, and the amount of twice the greater, together 
with thrice the leſſer, is 88? 
"7 Required two numbers, whoſe quotient is 5 and produ 
180 

28. Required two numbers, whoſe difference i 18 5, 1 the db 
\ ference of their ſquares 205 ? 

29. Required two numbers, whoſe proportion is as 2 to 3. and 
the ſum of their ſquares 3252 

30 Required two u whoſe proportion is as 3 to 2; ind 
(a: difference of whoſe ſquares is r of their product ? R 
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31. Required two numbers, whoſe proportion is as 4 to 5, and 
the ſum of their cubes 5103 ? 
32. 504 bolls wheat were mixed from a cargo at 21 ſh, and ano- 
ther at 17 ſh. 6 d. in ſuch proportion that the value was 19 ſh. Re- 


| | quired how much of each kind ? | 


23 Required to mix 50 lb. tea at ꝙ ſh. with ſome at 14 ſh. and 


ſome at 8 ſh. in order to make up 100 1b. at 10 ſh. ? | 

34. A mixture of gold and filver weighs 170 ounces, and its ſpe- 
cific gravity is 15. Required how much of each metal it contains, 
the ſpecific gravity of gold being 19, and of ſilver 104? _ 
35. A goldſmith mixes 18 ounces of gold with alloy, and forms. 
the ſpecific gravity of the alloy? 3 2 

36. A ſum of L. 30 was paid in half. guineas and half-crowns. 
The umher of pieces paid was 80. Required the number of 
each? 1 55 0 
37. A gentleman has a chaiſe valued at L. 48, and two pair 
horſes; the value of the chaiſe and horſes when the beſt pair is 
yoked is thrice as much as the other pair, but when the worſt pair 


ſes ? 


ture of wine and ſpirits, the ſpecific gravity of the wine 1s .950, of 
the el 858, and of the mixture. 875. Required how much of 
cach? | OL 


than B's; but each being equally divided among the families, the 
proportion which fell to A's ſons was only & of the portion which 
fell to B's ſons. How many ſons had each? : 


40. A farmer kept a ſervant for every 40 acres he poſſeſſed ; but, 


on taking a leaſe of 104 more acres, he engages three new ſervants, 
and then he had a ſervant for every 36 acres. Required the num- 
ber of acres and ſervants? _ 15 | | 

41. A mercer bought two kinds of ſilk, and ſold them at 2 ſh. 
a yard profit; he paid as much for 2 yards of the firſt as for 3 of the 
ſecond, and received as much for 4 of the firſt as for 5 of the ſe- 
cond. Required how many yards of each kind ? „ 

42. A hare, 30 of her leaps before a greyhound, takes 4 leaps 
tor the greyhound's 3, but 2 of the greyhounds leaps are equal to 


z of the hares. How many leaps mult each take before the grey- 


hound catch the hare? « | 


43. A ſon aſked his father how old he was, who anſwered, that 


5 years ago I was thrice as old as you, but, if we live 5 years 
longer, I ſhall be only twice as old as you. Required their ages? 

44. Two perſons diſcourſing of their money, ſays A to B, if you 
vill givg me L. 20, I ſhall have as much as you; but B replies, if 


you 


a maſs of 24 ounces, the ſpecific gravity of which is 18 Required 


are yoked, only twice as much. Required the value of the hor- 


38. A veſſel containing 200 cubical inches is filled with a mix- 


39. A and B left together 16 ſons; A's fortune was * greater 
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pou will give me L. 20, I ſhall have twice as much as you. Re. 
quired how mucheach had ? 


45. Two pieces cloth meaſured together 104 yards, and, afte; 6 
10 yards had been ſold from each, the remainders were to each on] 
ther as 4 to 3. Required the number of yards in 1 each „ 6 
ma 
T 46. Required 3 n ſuch that if the firſt be taken from b 
the ſum of the ſecond and third, the remainder may be 13: l the 
the ſecond be taken from the ſum of the firſt and third, the remain. 6 
der may be 23; and, if the third be taken from the ſum of the fut 
and ſecond, the remainder may be 27 ? C 
47. Required 3 numbers, {uch_that 3 times the firſt, together 720 
with 4 times the ſecond and 5 times the third, may amount to ( 
& 148; 5 times the firſt, together with 6 times the ſecond and 9 times 48 
the third, to 244; and 4 tines the firſt, together with twice the 6 
ſeconn and 7 times the third, to 1302 thei 
48. Required 3 numbe's ſuch, that the ſum of the firſt and ſe- 6 
cond may be 29, the differcnce of the firſt and third 9, and the duC 
proportion of the ſecond to the third as 3 to 2 ? 6 
49. Required to mix three ingredients, whoſe . are 12 fl. 6 
15 ſh. 20 ſh. ſo that there way be 3 lb. more of the ſecond than of thei 
the firſt, and that the whole mixture may weigh 60 Ib. and be © 
worth 18 ſh. per Ib.? thei 
$0, Required 3 numbers, "WR that the product of the firſt ant 7 
ſecond may be 90, of the firſt and third 60, and of the ſecond and pro! 
third 40? 7 
51. Required 4 num hats, ſuch that the ſum of the firſt and ſe- piec 
cond may be zo, the difference of the ſecond and third 2, the quo- yeal 
tient of the third divided by the fourth 2, and the proportion of the ence 
firſt to the third as 9 to 5? qua 
52. Required four e ſuch that the continued product of 7 
all but the firſt is 918, of all but the ſecond 792, of all but the bro 
third 504, and of all bu: the fourth 462 ? 309 


G 53. Required to mix 72 buſhels corn at 60 d. with ſome at 
48 d. and ſome at 42 d. ſo that the mixture may be worth 54.! 

54. A goldſmith has 50 ounces gold, 24 carrats fine, which he 
wants to mix with 22 carrats, come of », and ſome of 18, in or- 
der to make a maſs of 120 ounces of 21 carrats line. | Required hon 
many of each he muſt take? 
ze How many ways may L. 100 be paid in guineas and moi. 
deres? COUNT 

56. How many ways may 4 ſorts of wine, whoſe prices are 16 0 
12 d. 8 d. and 6 d. per pint, be mixed ſo as to make 100 pints at 
| 19 d.? 

57. How many ways may L. 100 be paid in 100 pieces gui 
| nete, moidores, and crowns 2 ; : 


the | 


| $6, 
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58. A perſon buys 20 fowls for 20 ſh. turkies at 4 ſh. ducks at 
6d. and pidgeons at 3 d. How many of each kind did he buy? 

59 Whether is it poſhble to pay L. 100 in guineas and moidores 
45 What is the leaſt number which, divided by 9, leaves a re- 
ande of 8, and, divided by 8, leaves a remainder of 7? 

61. Required two numbers whoſe 205, e wy is as 35 to 12, _ 
the ſum of whoſe ſquare is a ſquare number ? 

62. Required two ſquare numbers whoſe difference is 41 2 


J 63. Required two numbers whoſe difference is 6, and product þ 

20 f 
J 64- Required two numbers whoſe ſum is 40 and their product : 
48 times their difference ? 

65. Required two numbers whoſe difference 1 is 3, and the ſum of 
their ſquares 185? . 

66. Required two numbers whoſe difference is 2, and the pro- 
duct of their ſum multiplied by the greater 84 ? 

67. Required two numbers whoſe ſum is 30, and product 224 ? | 

68. Required two numbers whoſe ſum is 16, and the ſum "OS 
their ſquares 130 ?. 4 

| 69. Required two numbers whoſe product 18 108, and ſum of We 

their ſquares 225 ? | 

70. Required a number, whoſe ſquare being ſubtrated from its 8 
product by 10, leaves a remainder of 16? 1 

71. A gardener and his lad being at work, each digs a ſquare 5 
piece of ground whoſe fide is as many feet long as the labourer is 
years old. They digged together 16040 ſquare feet, and the differ- 1 
ence of their ages was 12 years. Required their ages, and the 5 


quantity dug by each? : "i 
72. An oblong pond was ſurrounded by a terrace walk 57 yards 1 
broad, the pond meaſureg 15000 ſquare yards, and hs walk | . 


3696 ſquare yards, — the length and breadth of the pond 2 


CHAP, v. 
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63, Rank of numbers, whoſe n are equal, is em | 
a ſeries in arithmetical progreſſion ; 1 27 4, 6, 8, where 


the common difference is 23 or 0, 3, 6, 9, wh here the common 
Ucrence i is3. © hs 
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64. A rank of numbers whoſe ratios are equal, is termed a feje, 
in geometrical progreſſion, as I, 2, 4, 8, where the common ratio 
is 2; or 1, 3, 9, 27, where the common ratio is 3, 


65. If d denote the common difference of an arithmetical pry, 
greſſion, whoſe firſt term is o, and er denote the common ratio of 
a geometrical progreſſion, whoſe firſt term is 1, the ſucceſſive term 
of the progreſſions will, in general, be repreſented as under: 

Arithmetical progreſſion o. d, 2d, 3d, 4d, 5d, 6d, 7d. 

_ Geometrical progreſſion 1, r, *, 7, rt, , 76, „, 


| \ J * . .* 
where we may obſerve, that the coefficients of d, in the arithmeti. 
cal progreſſion, are equal to the exponents of r in the geometrici 


_ Progreſſion. 


Now, if d be interpreted by 1, and r by 4, the foregoing jr 
greſſions will become, RE, | 


Arithm. prog. O, i, 2g 3 45 55 6, | a 7. 
Geom. prog. 1, 4, 16, 64, 256, 1024, 4096, 16384. 


66. Let it be required to multiply 64 by 256: The term in the 


arithmetical progreſſion correſponding to 64 is 3; and therefore it 


may be repreſented by r?, and, for the ſame reaſon, 256 may be 


repreſented by 74. Their product is therefore repreſented by r' 


by 9 34. and will ſtand under 7 in the arithmetical progreflion 


where we find 16384. 


67. LocArITHwSs are artificial numbers, by the aſſiſtance ot 
which ſeveral operations in arithmetic are performed with more 
eaſe and diſpatch ; and addition, in particular, ſupplies the placed 
multiplication. Their nature and uſe may be explained by conl- 


dering the foregoing progreſſion. 


Let any two progreilions, the one arithmetical, and the other geo- 


metrical, be extended, and the correſponding terms arranged in a 
table, and let it be required to multiply two terms of the geometr- 
cal progreſſion; inſtead of performing the operation, we may add 


the correſponding terms of the arithmetical progreſſion, and, # 
ainſt their ſum in the table, we ſhall find the ptoduct required 
hus, the terms of the former progreſſion anſwer the purpoſes of 


| logarithms with reſpect to the terms of the latter, 


The learner will perceive the reaſon of this, by comparing the 
foregoing general progreſſions, and will apprehend the uſe of {uct 
a table as we have deſcribed in facilitating multiplication, providing 
both factors occur in the fame geometrical feries. But he ma 


juſtly fuſpect that this will ſeldom happen, and chat the uſe of ſuch 
a table will be confined to a few inſtances. In order to render i 


gebe. 
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general uſe, we ſhall point out a method of ſupplying this defici- 
ency- 0 : 


68. If we interpoſe between each term of an arithmetical pro- 
greſſion a new term, the differcnce between which and the fore- 
| coing and following terms is equal, we ſhall obtain a new arithme- | N 
tical progreſſion, where the common difference is one half of the 2 
difference in the original progreion. Thus, we may obtain 4 

Wo, , 1, t, 2, &c. where the common difference is 2. The in- = 
termediate terms are found, by adding half the common difference — 
to the preceding ones, or by taking half the ſum of the terms be- 
teen which they are interpolated. bo We PA IO any ene 

Alſo, if we interpoſe a new term between each term of a geome- 
trical progreſſion, which is a geometrical mean between foregoing 
and following terms, we ſhall obtain a new geometrical progreſ- 
fon, where the common ratio is equal to the ſquare root of the ra- 
tio in the original progreſſion. Thus, we may obtain 1, 2, 4, 8, 
16, &c. where the common ratio is 2. The intermediate terms are 
found, by multiplying the preceeding ones into the ſquare root of f 
the common ratio, or by extracting the ſquare root of the product | 
of the terms betwcen which they are interpolated. e 

Thus, we obtain two new progreſſions adapted to each other, | Jy 
which contain more numbers, and are therefore of more uſe than - je 
tie former ones. Theſe progreſſions may be interpolated in like = 
manner by new terms; and the ſame may be continued by repeat= . 
ing the operation till every integer occur in the geometrical pro- 
preſſion, and its logarithm be found in the correſponding term of 

F tic arithmetical progreſſion. „ 8 
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69. The foregoing obſervations are inferred from general prin- 
ciples, and therefore may be applied to any progreſſions whatever. 
In the common tables of logarithms, the arithmetical progreſſion, 
o, 1, 2, 3, &c. is chcſen as the ſimpleſt, and the geometrical 
progreſſion, 1, 10, 100, 1000, &c. as the molt convenient. The 
correſpondent terms of theſe progreſſions are as follows: 


o. 1, IO, 100, 1000, 1000, I00000, 4 


Hence it appears, that the logarithm of 1 is o, the logarithm of 1 
10 is 1, of 100 is 2, of 1000 is 3; and, in general, the logarithm wu 
of 1, with cyphers annexed, is equal to the number of cyphers. 15 
Alſo, the logarithm of any number under 10 is a proper decimal =. 
fraction; the logarithm of any number from 10 to 100 is 1, with a (8 
decimal fraction annexed ; from 100 to 1000 is 2, with a decimal 
fraction; and ſo on. The integer in the logarithm is always leſs 

y one than the places in the correſponding number, and is called 


the index, becauſe it points out how many figures there are in the 
number, _ RITES 70. 
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70. In order to render the nature of logarithms, as derived from 
progreſſions, familiar to the learner, we ſhall ſubjoin the Proceſs 
for obtaining the logarithm of 9 by interpolation. 


Steps. | Number. | Logarithm. | Steps. | Number, [Logarithm, } 
x | A | r 000000 | 0.000000 | 13} 0 9 002139 | 0.954346 
0 3.162278 o 500000 | P | 8 999609 19.954224 

B | 10.000000 | I 000000 M | 8997080 | 0.954102 
2 B Io 000000 1 oo0000 | 1440 9 004139 ö 0 954346 
| D 5.623413 [o 750000 Q | 9.000874 | © 954285 
C 3.162278 | 0.500000 P | 8 999609 { 0.954224 
3| B | x0.000000 | f. oo | 15 | Q | 9.000874 | 0.954285 | 
E 7.498942 | 0.875000 R | 9.000241 | 0.954254 
D | . 5.623413 | 0.750000 P | 8.999609 | 0.954224 
4 | B | 19.000000 | 1. ooooo% | 16 R | 9.000241 0954254 | 
JF | $ 659643 | 0.937500 'S | 8 999925 0.954239 
E | 7.498942 | 0.875000 P 8 999609 | 0.954224 
s|B I0.000000 | 1 000000 | 1;]R|9g 009241 | 0.954254 
G | 9.305720 | © 9687570 T |] 9.000083 { 9.954247 | 
F | 8.659643 | 0.937500 8 | 8.999925 0.954239 
6 |G 305720 0.968750. 18 9 000083 0.95424 
| H | 8.976871 | 0953125 | 1 V |] 9.000004 | 0.954243 
F 8.659643 0.937500 8s 18.999925 | 0.954239 
716 | 9.305720 | © 968750 19 v 9.000004 0 954243 | 
I | 9139827 | 0960938 | X | 8.999965 | 0'954243 
H | 8.976871 | 0.953125 S | 8.999925 | 0954219 
3119413981 [0 960938 20 V | 9.000004 | 0.954243 
K | 9.057978 | 0957031 | I Y | 8.999985 | 0.954242 
H | 89768771 | 0.953125 | R | 8 999965 0.954243 
9K | 9057978 0.957081 21 | V | 9.000004 0.954243 
II. |] 9 017333 | 0955078 Z | 8.999994 0 954242 
| H | 8976871 | 0.953125 | | Y | 8.999985 | 0.954242 
10 L 9 017333 0.955078 F 22 V 9,000004 | 0.954243 
| MI 8 997080 | o 954102 | _ | & | 8.999999 | 0954242 
H | 8.976871 [0 953125 | Z | 8.999994 | 0.954243 
111 L | 9 017333 0.955078 23 v 9:000004 0.954243 
N | 9.007201 | 0954590 | | 4 | 9.coo002 | 0.954243 
M | 8.997080 | 0 954102 & | 8.999999 | 0:95424% 
12 | NI 9.007201 | 0934590 | 24 | A | 9.000004 O 954243 
0 02139 1 0954346 | | B } 9.000000 o. 95 4244 
|M | 8:997080 | oe 1 & 8.999999 | 0.954242 
he ; i [ 


Here, becauſe the logarithm of 1 is o, and the logarithm of it 
is 1, we find a mean proportional between 1 and 10. This men 
Proportional C is 3,102278, and its logarithm is «5+ Again, 
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5nd a mean proportional between C and 10; and the logarithm of 
the ſame is half the ſum of the laſt logarithm and that of 10, or 
4c. In the like manner, we obtain the numbers D, E, F, and 
their logarithms 3 and, at the 5th ſtep, we obtain a number G a- 
bove 9, and its logarithm. Then we find a mean proportional 
H, between G and F, which was the greateſt number under 9, 
whoſe logarithm was found. We continue, in hike manner, to 
interpolate the ſeries, till, after 24 ſteps, we obtain for the mean 
proportional B 9.coo000, whole logarithm is 0.954242. 
Logarithms were calculated in a manner ſimilar to this by the 
W fr inventors. Other methods have ſince been diſcovered, eaſier 
in practice, but depending on principles which require a know- 
ledge of the higher parts of mathematics, and therefore cannot be 
explained in this place. e 

It is only neceſſary to calculate the logarithms of prime numbers. 
The logarithms of compoſite numbers are obtained by adding the 
| logarithms of their component parts. 9 SOL 


71. Problem I. To find the logarithm of any number from the 
| Tables. „„ 
The moſt uſual and convenient form of logarithm tables, ex- 
tending to 10000, is divided into 10 columns. The natural num- 
bers, from 100 to 1000, are marked on the margin, and o, 1, 2, 3, 
4 6, 6, 7, 8, 9, are marked above the ſeveral columns. 

Ihe logarithms of numbers under 100 ate given in their order in 
the firſt page, and the logarithms of numbers under 1000 are found 
againſt the number in the left- hand column, titled o. . 


the given number, you will find the logarithm required. The in- 
dex is always one leſs than the number of places. 
The logarithms of mixed numbers are found in the ſame manner; 
but the index is regulated by the integers only. Thus, the loga- 
a o 7328 is 3.804985, of 732.8 is 2.86498 5, and of 73.28 is 
1.804985. | 3 . | DIG 
The logarithms of decimal fractions have negative indexes. If 
there be no cyphers after the decimal point, the index is — 1. If 


index is added when the logarithm is ſubtracted z and ſubtracted 
when the logarithm is added. ; IS 


from tables of ſix places, or upwards, as in the following example : 
| Ee | 1 Let 


4 


1323 LF == ww 


*. 


To find the logarithm of a number greater than 1oco, but leſs 
than 10000, look for the three higheſt figures in the margin; and, 
on the ſame line in the column which is titled by the unit figure of 


| there be one cypher, the index is — 2; and ſo on. A negative 


72. The logarithm of any number under 100000 may be found 


m—— = „% r , —r— , 9 —ͤ—ũ2—B x ñ˙Ü ꝰ — 
— 9 eree — —— 9 IT 


— ” — * = * 
TIS. — — — 2 —— — W . 


218 41 8 1 BY 1. Part l. 


Let the logarithm of 73283 be required? 


When cyphers are annexed to a number, the index of the logs. 
rithm increafes, becauſe the number of places is greater; but the | 
logarithm undergoes no other alreration. Now, the log. of 3328 
is 3.86498 5; wherefore the log. of 72280 is 4.86498; 
Tor the ſame reaſon the log. of 73290 is 4.865045 


Difference 60 

Now, the logarithms of the intermediate numbers will increaſe 
nearly alike; and, if we add s, s, or ys, of the difference to 
the logarithm of 73280, we ſhall obtain the logarithm. of 73281, 
% ĩ .. ... | 
Above difference | 60 
Multiplied by unit place 3 


5 of difference 1 "ths 
Log. of 73280 = 4.864985 


Log. of 73283 = 4.865003 


By alike method, the logarithms of numbers under 1000000 may 
be found, if the tables extend to 7 places. The differences ate 
ſometimes marked in the tables to facilitate this operation. 
73. Problem II. To find the number correſponding to any loge 
- rithm from the tables. : 3 
Look for the given logarithm, neglecting the index in the tables. 
Againſt it, on the margin, you find the three firſt figures; and, on 
the top of the column, you find a fourth figure. 
If the index be 3, the correſponding number conſiſts of 4 figures, 
which are found by the above direction. If the index be leſs than 
3, the number of integer places is regulated by the index, and the 
reſt are decimals.  'Thus, the number correſponding to 4.815312 
is 6536, and the number correſponding to 2.815312 is 653-6. It 
the given logarithm cannot be exactly found in the tables, we take 
the neareſt to it, or the next lower. „ 


5 74. If the index of the logarithm be 4, there are 5 places in the 
correſponding logarithm. The four firſt are found as above di- 
rected, and the remaining one as in the following example : 

Required the number correſponding to 4597179 
The next lower in the tables is the log. of 39550. - 597146 
The next higher in the tables is the log. of 39560. 597256 

p 0 dir HO on : — 
Difference between the tabular logarithms 08 
Difference between the given logarithm and next lower 23 
CCC 


4 
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Then, as the difference of the tabular logarithms (110) is to the 
difference of the given logarithm and next lower (32), ſo is the 
difference between the numbers correſponding to the former (10) 


(3): Therefore the number ſought, is 39553. 


From the work of this example, we may collect the following 


correſponding to a given logarithm. Ol 1 
Annex a cypher to the difference between the given log. and 
next lower, and divide the ſame by the tabular difference. | 


5. Problem III. To perform multiplication by logarithms : 
Add the logarithms of the factors; their ſum is the logarithm of 
the produdt. RS 


Ex. Multiply 125 by 72. 
Log. of 125. = 2.096910 
Log. of 72. = 1867333 


Product 9o oO 3.954242 


The reaſon of this rule is obvious from the nature of logarithms 
explained above $ 6. e e . 


76. Problem IV. To perform diviſion by logarithms : Subtract 
the logarithm of the diviſor from the logarithm of the dividend; 
the remainder is the logarithm of the quotient. 

Ex. Divide 8928 by 279. 


Log. of 8928 = 3.950754 
Log. of 279 = 2:445604 


Quotient 32 .' "2:80 5150 


This rule is the converſe of the former, and therefore the reaſon 
is evident. | „ | 

Hence it appears, that the logarithm of a vulgar fraction is ob- 
tained by ſubtracting the log. of the denominator from the log. of 
the numerator. e ; e . 


77. Problem V. To find a fourth proportional to three given 
numbers, or to work the rule of three by logarithms. 

Add the logarithms of the ſecond and third terms, and, from 
their ſum, ſubtract the logarithm of the firſt; the remainder is the 
logarithm of the term ſought. VVV , 
x N. 


to the difference between the numbers correſponding to the latter 


practical rule for finding the laſt figure of a number of 5 places 


8 4 PO CET <1». — 
— 
W 


product is the W of the power. 


log. of the given number by the exponent of the root; the quotient 


1 evident. | 


* 
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Ex. 8631: 73/1 :: 7946: 


Log. of 2d term 731 = 3.867526 
Log. of od term 7540 = 2.900149 
7:7970TS.. 
Log. of 1ſt term 8631 = 3.936061 
Ath term ſought 6786 5 831614 


This rule is formed by combining the two former, See F zu. 


and, PAR r. I. $ 72. 


78. Problem VI. Ts involve numbers by logarithms : Multiply 
the logarithm of the number by the exponent of "Oh power ; the 


Ex. What is the cube of 21 ? 


Log. of 21 = 1.322219 
Cube 9261 | 3.966657 


This tule is inferred from Problem UI. 


; for involution is e. 
fected by repeated multiplication. : 


70. Problem VII. To extract roots by logarithms : Divide the 


is the logarithm of the root. 


Ex. IJ. What is the ſquare root of 3969 ? 
Logarithm of 3969 = 3-5y8681 
Root 63 ' 1.799349 


Em. 2d. What i is the cube root of 9261 ? 
Logarithm of 9261 = 3.966658 
Root 21 I= I. 323219 


1 
* 


"This rule is the converſe of the former, therefore the reaſon 


cal. VI. LITERAL EQUATIONS. ar 
* 


CH 4 . -vL 
LITERAL EQUATIONS, 


| 80. IN Chapter IV. the known quantities are ſet down in figures 
as the eaſieſt method to beginners. In this chapter, we 
| ſhall repreſent them by letters, which will lead us to general theo- 
rems or rules for ſolving all queſtions of the ſame kind. Theſe 
theorems point out the method of carrying on a computation more 
conciſely, and with leſs danger of ambiguity than any direCtions 
that can be given in words, and are therefore preterable, even 


the help of Algebra. 
Sect. I. Mi1scELLANEOUS QuesT10Ns. 


days, and C in e days. In what time will they perform it if all 
three work together? | . . 
Suppoſe in x days. 


Then the part done by . is = - 
the part done by 6 is 5 

the part 3 by ; 14 
and the whole 2 + 7 ＋ _ _ 


which, multiplied by abe ber + ac + abs = abe 


and divided by K Teil nx S 


Rule. Divide the product of the three given times by the ſum 
of the produgts of any two of them taken ſeparately, 


| when the rules can be diſcovered, as ſometimes they may, without 


81, Qu. 1. A can perform a piece of work in a days, B in 5 


It 


244 
A 
4 
175 
1 7 * 
1 
5 
© 1 
x4 
* 


one ſide, which exhibits the value of that letter, if the values of 


red a general theorem for determining the quantities. 


Or ſubtracted 27 = -d, & y = 4 


Ther 5 e 14 7 = 
ax ＋ y = m 
1ſt equation multiplied by a axbay ='as 
From which ſubtract ad ques au- = ag—m 
And divided by 323 | WO _ 
By alike vowels” ; | 55 „ 332 
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If the times in which A and B could perform it, and the time in 
which all three could perform it, be given, and the time in which 
C could perform i it be ſought, we proceed thus: 


Equation müll by abc as before | box + acx + abs = abc 
Tranſpoſed 5 abc — bex — acs = abr 


c = — abx . 
N 


In like manner, if any equation be given, which contains 
letters or more, it may be reduced till any letter ſtand ſingly on 


Divided by ab—bx — ax 


all the others be known. Thus, as many theorems may be deduced 
from each equation as there are letters contained in it. 
Qu. 2. Given the ſum and difference of two quantities. Reg. 


X ＋ = F& 
x—y = d 
Which added 2x: = 544; '& x. = +4 


From which theorems we may infer the following rules: 
To find the greater, add the ſum to the difference, and divide 
the amount by 2. 
To find the leſs, ſubtract the difference from the ſum, and dis 
vide wy remainder by 2. 
u. 3- Given the ſum of two quantities, and the amount of 1 
multiple of the firſt added ta a Went Wen of the ſecond; 
ſought as before ? 


Let x be the quantity which has the greater coefficient, and ö 
the other. 
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Or in words. To find either quantity, divide the difference be- 
tween the product of the ſum of the quantities multiplied into the 
coefficient of the other quantity, and the given amount of the 
multiples, by the difference of the coefficients. 


„ J0—20X2 


Ex. If x+y 2 20 then = 12 
And gx+2y = 76 „ 
5 5 „ 
J = roar yy 


Under this queſtion are comprehended the following: 
iſt, Given the quantity and value of a mixture conſiſting of two 
ingredients, and the value of the ingredients, to find the quantity of 
leach ? - BEES 060 BN 3s. Is ; 
2d, Given the ſpecific gravity and weight of a mixture conſiſting 
of two ingredients, and the ſpecific gravity of each ingredient, to 
find the quantity of each? See 9 62. Qu. 34. Ts 
3d, A given ſum is paid in two kinds of money. The whole 
number of pieces, and their values are given; ſought the number 
of each kind? See F 59. Ex. 3. „„ 


Divide the difference between the value of the mixture and the va- 
lue of a like quantity of either ingredient by the difference of the 
prices. The quotient is the quantity of the other ingredient. | 


82. Pueſtions for prafiice. 


and proportion is given? 


Whoſe ſum and difference of their ſquares are given ? 
* Whoſe proportion and product are given? 

4. Whoſe proportion, together with the ſum of their 
ſquares, cubes, or any higher power, are given? | 
5. Whoſe ſum and product are given? 

6. Whoſe ſam, and the ſum of their ſquares, are given? 
7- Given the time in which any two ot three agents will perform 


alſo the time in which they will do it all 8 together? 5 
8. Two bodies move towards each other. Given their diſtance 
before they began to move; their velocity, and the difference of 


the lime of their beginning. Sought the time and place of their 
' eeting; 12 5 8 i : 


The rule for the firſt of theſe queſtions may be thus expreſſed. 


1. Sought a theorem for determining two numbers whoſe ſum _ 


an effect: Required the time in which they will do it ſeparately * 


„ AE yg ps Ton, e » 


e 
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tions? 


—— — 


lowing particulars: 


—— — - a a+ - . — 
— — — — —— —— 2 2 
in - — = - AS 


any arithmetical progreſſion may be repreſented as under: 


Exhibit a value of each in terms of the others. Thus, 
Theorem II. @ = z—dxn—L 


Theorem III. d = 


the whole feries may be divided into pairs, whoſe ſums are equal 
Or, if the number of terms be odd, the middle term is equal b 


9. Sought the values of x and y from the followin equations 
ar = m ; 
"ex-Fay = ©. + 

10. Sought the values of x, y, and 2, from the following equ. 


ax+by+cz 


=. mM 
dx+Þey+fz = n 
gx-4hy+IzZ = 0 


Set, II. Ar1THMUETICAL PROGRESSION: 


83. In every arithmetical progreſſion we may obſerve the five fol 


The leaſt term, or a 
The greateſt term, or 2 

The common difference, or d 
The number of terms, or 7 
The ſum of all the terms, or s 


If any three of theſe be given, the other two may be found; for 


1tterm, zd, zd, ath, . zen, tall: 
a, a+d, 4 ＋ 2d, 4 ＋ 3d, a 4d, &c· 2 
Where we may obſerve that the coefficient of d, in every term, u 
leſs by 1 than the number of the term; and therefore, 
Theorem I. 2 = a+dxn—t 


Which theorem involves a, 2, d, n, and may be reduced fo a 1 


2— 1 
Theorem IV. n = ** +1 
84. Again, the ſum of the firſt and laſt terms is equal to theſun 


of the ſecond and laſt but one; or, of any two terms equally diffnt 
from the extremes: And therefore, if the number of terms be cv 


half the ſum of theſe pairs. Hence, Theo 


of 
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Theorem V. 4 = a+2z X > 4 which involves s, a, 2, n. 


If we ſubſtitute the foregoing values of z, a, u, we obtain 


heorem VI. „ = 2u+dxn—1 x — which involves 5, a, d, u. 
| 9 | 


4 


ap — 9 5 
heorem VII. F = 22—dxn—l X ＋ which involves 5, 2, d, n. 


uh 2-44 
heorem VIII. s = 8 8 2 te which involves 4 a, 2, d. 
| N * 2 


5 Theſe four laft theorems may be thus expreſſed in words : 
Rules for finding the ſum of an arithmetical ſeries. 

I. If the leaſt and greateſt terms and common difference be given : 

utiply the ſum of the leaſt and greater by half the number of 

Ferms, | 

IL, If the leaſt number of terms, and common trends be gi- 

en: To twice the leaſt add the product of the common difference 

puitiplied into the number of terms leſs one, and multiply that 

Im by half the number of terms, 

II. If the greateſt number of terms and common difference be 
ven: From twice the greateſt ſubtraQ the product of the common 
ference multiplied into the number of terms leſs one, and multi- 
the remainder by half the number of terms. 

IV. If both extremes and common difference be given, divide the 
ference of the ſquares of the extremes (or the product of their 
Im and difftrence,) by half the common difference; j and to the 
potient add half the fam of the extremes. 


6 If we tranſpoſe theſe 8 ſo as to obtain values of the 
ral quantities which they involve, we ſhall obtain 3 new theo- 
ms from each, and theſe will ſerve for reſolving every caſe that | 
n be propoted, 


Ex, 1, What is the ſum of an atithmetical ferteb whoſe leaſt term 
o, greateſt 100, and number of terms 19? 

By Rule I. $85. Leaſt term 10. 

Vß'ĩ TR tens n oh 100 


Sum 110 
lich, multiplied by half the number of terms 8 


— — 


e product | is | the ſum of the feries 1045 
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numbers 1, 3, 5, &c. | is equal to the ſquare of the number of terms. 


rem V. which involves theſe quantities a2 x = which wu 


the value of the ſuit for the eldeſt. 


_ as directed $ PHE which OEM 2 


EIS >, os 
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Ex. 2. The firſt term of an afithmetical ſeries i is 1, the number 
of . 16, and common difference 2. What is the laſt term, and 
the ſum? 


By Theorem I. Z = 1+2X16—I 2 I+2X15 = 41 


By Theorem VI. 4 242 X1 (GIN = 16x16 = 256 
It appears from this example, that the ſum of the. ſeries of od 


Eu. 3. gentleman buys clothes for his ſeven ſons ; the values 
of the fuits increaſe in arithmetical progreſſion ; the youngelt's coſt 
208. and the whole amounted to 245 8.3 how much was charged 
for the cldeſt ? 

Here, becauſe, s, n, are given, and 2 ought, we take Theo- 


Ka wks frown ds 


; 25 3 Ae 
becomes ——a=z ; and, in the preſent queſtion, 242. —10=56 


n 


Ex. 4. A perſon ſpent L. 100 the firſt year he kept family, and 
afterwards incre:ſcd his expences each year by L.1 4, till he ſpentin 
all L 1192. Sought the number of years? 

Here, becauſe a, ts. , arc given, and „ ſought, we take dhe 


theorem which involves theſe quantities een ee — which 


is reduced by multiplication to 4 = 2 | 4 1 5 4 by trat 


poſition and diviſion to nn 4 == 1 7 mY This is an adfeCted 


quadratic equation, aud may be reſolved by compleating the 


Vd A —actt 
| e 


and, in the bebe queſtion, Vi e een 28 the 


number of years ſought. 


Jud 


en ar. VI. ARITHMETICAL PROGRESSION. 227 


87. Queſtions for Praftice. 


1. How many ſtrokes does a clock ſtrike in 12 hours ? 


How much was the annual increaſe ? 
z. A metchant begins with L. 700, and adds L. 120 annually 
to his capital. In what time will it amount to L, 2500 1 

4. A labourer is employed to load a waggon with cabbages 
planted in a row at a yard diſtance. How far will he go to fetch 
100 by one at a time to the waggon, which is placed withia a 
25 of the firſt? 
. The youngeſt child of a family was 6 and the eldeſt 21 years 
ad? there were 2 years and a half of difference between the age 
of each. Required how many children there were ? 


one has been annually cut, allowing for each hag at the rate of 
L 5 ior every year ſince it was laſt cut? 


terwards increaſed his expences by an equal ſum cach year ; and, 
after 12 years, his expences altogether amounted to L. 5 20. Re- 
quired the yearly increaſe, and what he ſpent laſt year? 


I. zoo, and that his whole expences during theſe 15 years amount- 


ed to L. 3750. Required the yearly increaſe, and the tum ſpent 
he firſt year ?- 

9. A perſon began with ſpending ; © 200, 1 afterwards in- 
creaſed his expences by an equal ſum yearly till he ſpent L. 300 
he laſt year, and L. 4550 altogether. Required the number of 
years, and annual increaſe ? 


vented to L. 79. Required the price of the cheapeſt and 
leareſ | | 


7 Sect. III. GEOMETRICAL PROGRESSION. 


© common ratio, or 7; the number of terms, or n; and the lum 


nay be found: 

9ut For the dnn may be repreſented as under: 

Iſt term, 2d term, 3d term, 4th term, Sth term, laſt. 
3 47 . ar; a r*, &c. 2. 


2. A merchant began trade with L. ooo, and neu ed his 
ſtock equally each year for 11 years, 22 it amounted to L 4990. 


6. What is the value of a wood divided into 21 hags, whe reof 


7. A perſon ſpent L. 100 the firſt year he kept family, but af- 


8. A perſon, whoſe expences increafed in arithmetical progreſ- 
Ion, found that, in the 15th year of his houſe-keeping, he ſpent 


10. The price of 12 cattle increaſed by gs 8. a head, and a- 


88. In every geometrical progreſſion, v we may obierve the five 
ſollowing particulars: The leaſt term, or a; the greateit, or 2; 


{ the ſeries, or s. If any three of theſe be given, the other two 


Where 
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Theorem II. 4 


Theorem il. 1 = = * whence Log. 7 r= 


Difference of theſe equations ari—a LE 7 
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| Where the exponent of 7 is aways leſs by one than the number of 


the term. Hence, 


Theorem I. 2 r-, from which the value of any term may 


be computed ; but the operation is eafier by logarithms on the _ 


ciples explained Jaf laſt chapter, from which we may inter, [og 2 
log a + log.r * 1. -i; and thus we obtain the following rules: 


To find the Jaſt term of a geometrical ſeries, when the firſt, the 
common ratio, and'number of terms, is given: 

| Raiſe the common ratio to the power whoſe exponent is leſs by 
unity than the number of terms, and multiply that power by the 
firſt term. 

Or, multiply the fogurichem of the common ratio by the number 
of terms leſs one, and to the product add the logarithm of the wh 
term ; the ſum is the logarithm of the laſt tei m. 


89. Tue foregoing equation involves a, 2, ry ny and may be 


reduced by eat as under, 


3 whence Log. a = Log. 2 — Log: 1X 1-1 
Leg. 2 2 — - Log a a 
n — „ | 


* 


Theorem IV. n = Log: Eg. * 


90. Again, hecauſe 4 J ar Tan ar + ar- 
multiplied by r, ar + ar* + ar?'- » Ta N 


— 


l 2 — 


This divided by 7—1 quotes Theorem V. ar—s _, 


r—1 
This theorem involves 5, a, r, n, and way be expreſſed, in words 
as follows : | 


To find the ſum of a geometrical ſeries, what leaſt term, com- 


mon ratio, and number of terms is given: Raiſe the leaſt term to 
the power whoſe exponent is the number of terms, multiply this 
power leſs one by the number of terms, and divide the product by 


the number of terms leſs one. 


TH If we cubſtitute the ; yalue of a, in its powers, in the lat 
equation, we obtain, 8 * 
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f - 


on Za 
Theorem VI. s = = : 


which involves s, 2z, r, a. 


| 2zru.—2 . 8 7 . | 
= which involves 3, x, 7, n. 
.; 7 : | | : 


Theorem VII. s = 


Theſe equations being reduced, will give others; and, if we 
garithmical proceſs. We muſt notice, however, that, when a, n, 


plained in this treatiſe. 


92. Ex. 1. A fir-plant, weight four ounces, being ſet in the 


weigh at the end of 7 yar? 
Here, 4=4, 7 = 3, n=7, and n—1=6 


By Theorem I. r = 3 | or Log. r (3) = 0.477121 
e 3 N Xn—1 1 
* 2 F aa 
3 Log. a (4) S 0.602069 
7 27 : ; Log. z (2916) = 3.404780 

7 729 

= 4 


2 =ar* 2916 Anſwer 2916 oz. or 182 lb. 4 oz. 


for the firſt, a ſhilling for the ſecond, and to triple the price in like 
manner on each of the others, what will the dozen amount to? 


Here, a, 7, n, are given, and s ſought ; ſo the operation is re- 
lubtrafting 1, the remainder is 531440, which, multiplied by a=4 
produces 2125760; and this divided by r—1, or 2, quotes 1062880 
pence, or L. 4428: 13 ; 4+ Gr ES Os 


Ex. 3. A country contained 100,000 inhabitants ſome years ago, 


is 1t required to compleat that increaſe ? 


compare them with the doctrine of logarithms laid down in laſt 
chapter, we ſhall obtain, in moſt caſes, an eaſier ſolution by a lo- 


5, or 2, u, J, are given, the equation which reſults is an adfected | 
| one, of a high order, and cannot be reſolved by any method ex- 


ground, increaſed to triple weight each year; how much will it 


Ex. 2. A drover buys a dozen cattle, and agrees to gives 4 d. 


gulated by Theorem V.; and, ſince z, ru or r 12253141, and. 


ut, by a regular increaſe of one twentieth part each year, the 
number is now doubled, or amounts to-209,000 z how many years | 


Here 


$ 
1 
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$ 
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Here à is given S oo, 0000,z = 102,000, , or 1. O5, and 
n, which is ſought, may be calculated by Theorem IV. 
Log. 2 (200, ooo) 5.301030 
Log. a (100,000) 6.000000 


». _ Ww 


Log. r(1.05)=0.021189) -301030(14-2 
Anſwer 15.2 years. 


Ex. 4. The produce of a lead mine increaſed in geometrical 
progreſſion. Some years ago the value was L. 1600, and laſt year 
it yielded L. 18227; and the whole value, during the period, a. 


mounted to L. 51475. Required the rate of increaſe? 


Here a, 2, 5, are given, and 7 is ſought. Theorem VI. involves 


"9 


S=—Z x 


| theſe quantities, and may be reduced to r= ; or, in the pre. 


81475 1600 


- | = 14 
$147 5—10225 


93. A decreaſing geometrical progreſſion may be repreſented by 
Ts | TT”, | 


z, „2, 2, and the ſam by Theorem VL is . If the te 
A ES 


r 1—1 


ries be indefinitely continued, a becomes leſs than any aſſignable 


quantity, and may therefore be neglected; and the ſum becomes 


27 = 2 | ; 1 | 5 | : 1 : — | 
; and,:if za: the fum is, Thus, the ſum of 3,51 
11 Ds 0 OD iS a IDs 


+, is 1, and the ſum of Ty I xx215 $- Theſe are ſums, to which 
the terms of the ſeries, if added, would approximate to within the 


 1malleſt limit, if continued far enough, but would never exactly 
compleat. | FEY | | 


94. Queſtions for practice. 


2, A grain of wheat being ſown, produces 7 grains, which ar? 
ſown again, and yield the ſame increaſe. Required how much it 


will amount to in 12 years, if the whole crop be always ſown, and 


yield the ſame increale? — „ . 

2. The Indian, who invented the game of chefs, is ſaid to have 
aſked of the king, who promiſed him any reward he ſhould de- 
mand, that he might have one grain of wheat for the firſt point 4 
the board, two for the ſecond, and ſo on, in geometrical N41 


* 
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Gon ſor all the 64 points. The king conſidering that as a ſmall matter, 
ordered the wheat to be given him. How much will it amount to? 
z. If the poſterity of Noah, which conſiſted of ſix perſons at the 
food increaſed ſo as to double their number in 20 years, how many 
inhabitants would there be in the world 2 years before the death of 
Shem who lived 502 years aftefſthe flood ? __ 5 
J. America was diſcovered by Columbus in the year 1492, 
| what number of original ſettlers, increaling at the rate of one in 
forty cach year, would amount to 1000000 in the year 1772 ? 

5. A gameſter loſt L. 5 at the firit game, and doubled the ſtake 
| each game in expeCtation of regaining what he loſt ; but the luck 
was always againſt him; and, at the laſt game, he loſt L. 5 120. 


lay? . 5 . . 
F . What is the value of a yoke of 8 oxen, allowing a penny for 


times as there were oxen in the yo kes? | 

country, and takes 5 apprentices, who were bound for 7 years ; af- 
ter which he takes 5 more; and each of his former apprentices 
takes 5 alſo z theſe, in their turn, educate others. Now, ſuppo— 
ſing none to die, how many will be bred to that branch of bulineſs 
„ HH: 7: ))) 8 


plant of a potatoe? 
Scr. IV. SUMMATION of SERIES. 


95. Beſides arithmetical and geometrical progreſſion, alread 
cont:idered, there are many other kinds of ſeries whoſe ſums may 
be required. This is a ſubject of great extent and :ntricacy, and 
cannot be handled at large within the limits of this treatiſe. We 
ſhall only confider ſome of the eaficſt and moſt uſerul caſes. _ 

Queſt. I What is the ſum of n terms of the ſeries 1, 3, 6, 10, 
ariling from the ſums of the natural numbers, 1, 2, 3, 4, &c. ? 

The product of 1x2X3 is6; of 2X3X4, is 24; of 3X4X5, is 60, 
If we divide theſe products by 6, the quotients 1, 4, 10, are re- 
(peQively equal to one, two, and three terms of the ſeries ; and, 


in general, the ſum of n terms is expreſſed by AANTINN 1 ec As 
this expreſſion anſwers in the firſt inſtance, we ſhall prove that it 
is univerſally true, by ſhowing that it is equally increaſed by each 


How much did he loſe in all? and bow many games did he 


the firſt, and increaſing the valve of each of the others as many 


7. A manufacturer introduces a new branch of buſineſs into a 


8. A farmer raiſes 30 potatoes from one : In how many years 
will he plant an acre, at 2 feet diſtance, from the produce of a ſingle 


- _— 1 Ro E. f da SES 
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unit added to the value of n, as the ſeries is by the addition of; 
nother term. 


For: n Xn+1 X'n+2 0 n*+3n*+21 
And n+1 * n+2 Xn+3 = n*+%5n* +11n+6 


Difference when 7 is increaſed an unit gn*+gn+6_ 


Now, if the ſeries be glready extended to n terms, the nen 
term which occurs to be added is the ſum of the arithmetical ſe.“ 
ries, 1, 2, 3, &c. continued to n+1 terms, which amounts tg 


7 X by F 84.; and may be reduced by multiplying the 


| terms 3 + = +1; or, 3 15 > he Therefore, ſince the: 


3 aſſigned expreſſion correſponds with the ſum of the ſeries in th 
| firit inſtance, and increaſing equally with it at every ſtep, it mul 
_ Exhibit the ſum of the ſeries in all caſes whatever. 5 


96. The terms of this ſeries are called triangular numbers, be. 
cauſe a like number of points may be diſpoſed in the form of an e- 
quilateral triangle. If we add the triangular numbers, we bbtan 
| another ſeries, 1, 4, 10, 20, which are called pyramidal number, 
b | becaule a like number of balls may be diſpoſed in the form of 
j | regular triangular pyramid. Other orders of ſeries may be formed, 
\ as far as we pleaſe, by adding the terms of the lower order. 'Thele 
| are in general termed ſigurate numbers, and their ſums are er. 
preſſed by the following theorem: 


| Triangular numbers EK 3 22 | 
[4 | DE 2 3 6 
'S | | 8 8 

Pyramidal numbers EK „ 5 


Which may be proven in the ſame manner; and the law of conti 
nuation is obvious. 1 5 | 


97. Queſt II. What is the ſum of n terms of the ſeries of ſquue 
numbers I, 45 95 16, &c. ? : Ges | 8 7 1 
This ſeries is found by adding the odd numbers 1, 3, 5, 7 © 


continually, as was ſhown 5 86. Now, the odd numbers, aud 
their ſums, may be repreſented as under: 


f 


- 


> I 3 2 


f 


Drs — 
--c "EST; =" us, 
— 
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I Firſt term 1 — 1 
14+1Xx2 Sum of two terms 2+1x2 = 4 
1 ol three terme 3T KT =: 9 
1+3X2 of four terms 4+6x2 = 16 


Theſe values conſiſt of two parts. The firſt is the arithmetical 
ſeries 1, 2, 3, 4, continued to 7 terms; the ſecond is twice the 
ſeries of triangular numbers continued to 2—I terms. The ſum 


of the art is 1 r * 2 by 0 65 105 the ſum of the ſecond i 1s 


—1 IX N *I 
* 


by $ 95. If we multiply the terms of theſe 


expreſſions, we ſhall obtain 7 + _ + = which 1s the ſum of 


terms of ſquare numbers. 


By a like proceſs, the ſum of any ſeries, whoſe ſecond dif- 
ferences (or the difference of their differences) are equal, may be 
inveſtigated. And, on the ſame principles, the ſum of any ferics 
vhoſe third differences (or the difference of their ſecond differen- 
ces) are equal, may be determined by means of the theorem which 
exh:bits the ſum of the pyramidal numbers. In the ſerics of cube 
urns ts as FM the third differences are equal, * the 


ſum of n terms is Fa += += — 


If the differences of any higher order be equal, the ſeries may 
be ſummed by the means of the theorems which exhibit the ſums 
ol the higher orders of Crane numbers. 


98. Qu. III. Whats tt thei ſum of terms of the 1585 ot ales 
15 Ar * 41 = bz X b+2, whoſe ſides differ vy unity. 


This ſeries may be reduced, by multiplying the factors 8 to The 
following form: | 


iſ term 1h 


2d term 15 = tb * 243 
zu tem 1b + FFb x 244 
4th term 1þ + * * 3t9 


. Gg E 
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And, if continued to n terms, will conſiſt of n times , together 
with n—1 terms of the arithmetical ſeries I, 2, 3, multiplied into 
Ib, together with n—1 terms of the ſeries of ſquare numbers. | 
the ſums of theſe ſerieſes be expreſſed by the values given d 84. 98, 


the amount of the whole is nb + un X Rl. Y mY 


e ee ä 5 1 
+ — 5 and may be otherwiſe expreſſed in this form, 


1 5 2/4+1n—1 X21 ＋AIRKn—1. If we multipiy the 
terms of theſe expreſſions, we ſhall find that their values are the 
Tame ; and the Jaſt is more convenient in practice. 


09. A pile of cannon-ſhot conſiſts of a ſeries of this kind, Lach 
tire is a rectangle, whoſe length and breadth are greater by one 
than the tire immediately above: But, if the pile be compleit, 

the upmoſt tire is a fingle row. Therefore the number of ſhot i 
eaſily calculated by the foregoing theorem, which may be this 
expreſſed in words: VFC 

To twice the length, and alſo to twice the breadth of the upper 
moſt tire, add the number of tires leſs one, and multiply the 

ſums together; then multiply the number of tires leſs one by ti: 

number increaſed by one, and add one third of this product to- 
former; then multiply this ſum by the number of tires, aud dit 
the product by 4, which quotes the anſwer. 


Ex. 1. How many ſhot in a broken pile of 13 tire, where the 
uppermoſt conſiſts of 24 in length and 16 in breadth ? 


1 Fin product {+17 X JzFi2 or GoX44 = 26 


Second product 14X12 = 168 whereof + = 56 

|: ry | | . 15 | TS 2696 

[ Wuich multiplied by the number of tires 3 
1 | And divided by e 

1 | | Gives the number of ſhot FD) 


Ex. 2. How many ſhot in a compleat pile conſiſting of i) tt 
the ppermoſt being a ſingle row of 20? 


He 0 


0 Sl 
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Here [=20 b=r. n=17: Therefore 


Ant * 26+1—1 =. $0X158- 2 1008 
J. +1 X 1—1 =75-18X16_ 96 


1104 N ; 


17 


4) 18768 
Anſwer : 4602. 


The number of ſhot in a fquare pile may be found by $ 98. 


— ns r * _e = oi 


100. Qu. IV. What isthe lum of n terms of the ſeries * 34 RE 5 
7 


conliſting of the quotients of the arithmetical 3 I, 2, 3» divi- 
ded by the terms of a geometrical ſeries. 

If we multiply this ſeries indefinitely continued by 7—1?, or 
art, the product i Sr: T herefore the amount of the whole : | 
T ( 
ſeries is — ; and the tick of u terms oy: be found by ſubtraCt- 


ing the terms after the nth from that amount. Wo the terms af⸗ 


ter the ah are n+ : +2 „Kc. or x +1 1 ＋, &e. which 


ruf ru 1 ms „„ 1 
may E divided into the two — ſerieſes 4 


i4 

Firſt | 

irſt — * + =—= x —— b h 

: nr 5 0 

Second — X — 1 +2 + 3. 3 Ste. = I — 7 

. on RS 711¹ 721 1 
. ow, if we write a for—, and r for r—1, and ſubtract the 1 
6 \ 


lum of theſe two ſerieſes from the amount of the ſeries indefinitely 


1 . ra -a © 
zontmued, the remainder | 3 1 — __ na 


is — — — — — or —— — — 
ä 1 EDS a6 15 . 
tire TR 4 Fr 
72— 72— a 5 4 
101. Qu. v. What | is the ſum of the bien i + 4. EE + 
nr. nn r 4 fl 


| Nine by dividing the terms of a decrealing arithmetical ſeries by 
ule of a gcometrical ler ies. 
This 
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This ſeries, according to the notation uſed in the laſt ; Problem, 
is equal to the difference oſ the two following ones; 


, 3 N a 3 1 1—4 
| 1 088. '; | ans urs; 7 + 15 + 75 r 79 93. 


9 1co. 
And the difference of theſe ſerieſes is — . x 7. * 
EF, NS: | r r* n 
I—=aXr 
"wn: 


Or adding 1ſt and 3d terms — — 
5 


5 3 | EFF ns pn, 
Which reduced to a common denominator —_— IT 


ur- I-44 N rt. 
nr* 5 


And writing r+1 for 7 


Which multiplied and reduced becomes | ie | 


* The uſe of this ſeries will appear when we come to treat of at- 


1 nuities on lives. 8 


Wl ; Queſtions for practice. 


1 I. How many ſhot in a triangular pyramid whoſe fide is 25 
1 2 How many in a ſquare pile whoſe fide is 255 
3. How many in a compleat oblong pile whoſe baſe is 34. 
OE 4. How many in a broken pile of 12 tires, if the uppermoſt tir 

| V V 
. What is the ſum of the firſt io cube numbers? 
d. What is the ſum of 10 terms of the ſeries 4+ + 4 + 4, Kc. 


4 


Seer. 


bel. 


— 
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SECT. V. COMBINATION and PERMUTATION. 
4 ms 

102 Combination reſpects the varieties which may take place 
in ſelecting a ſmaller number of articles from among a greater. 


Permutation reſpects the varieties which may take place in the 


order of things. 


103. Queſt. I. How many pairs or combinations of 2 may be 
ſelected out of n articles? F . 
If there be only two articles, @ and ö, it is evident there can be 


only one combination. If a third article c be added, it may be 


combined with either of the former ; which makes two new com- 


binations. If a fourth article d be added, it may be combined 
with any of the three former ; which makes 3 new combinations. 


In like manner, every article that is added to the parcel makes as 


many new combinations as there were articles before in the parcel. _ 


Therefore, the whole number of pairs which may be ſelected from 
1 articles, is repreſented by the ſeries 1, 2, 3, continued to n=; 


| the ſum of which, by 9 84. is n Xx = 


Ex. How many aſſizes is it poſſible to hold at Oxford, each be- 


fore two of the twelvejudges, none of whom are ſuppoſed to die or 


| be changed ; ſo that the ſame two judges may never hold them to- 


gether £ 


Anſwer 12 X E 66. 
| = . 


104. Queſt. II. How many combinations of 3 may be ſelected 


out of n articles? 
it there be three articles, there is only one combination. If a 
fourth article be added, it forms a new combination, by joining 


it to each pair of the former. In like manner, the fifth, and every 


lollowing article, forms as many new combinations as there are 


pairs among the former articles; and, ſince the number of pairs is 
repreſented by the ſeries 1, 2, 3, the number of combinations of 3 


will be repreſented by n—2 terms of the ſeries of triangular num- 


— 


bers 1, 3, 6; the ſum of which, by $ 96. is n N — * 


Ex, How many different ways may a party of 3 ſoldiers be drawn | 


ut of a.company of 50? 


100 Du 


Anſwer cox 22 x 2 19600. 


„ 
ni ng oo ̃ —-! ‚— Oy TE 8 * hg 


— 


— 
— „ 


ber of combinations of four in n articles is repreſented by the ſe. 


other combination is exhibited by a like ſeries extended to as many 


how many different elections it is poſſible to make? 


ner, every new object preſented doubles the number of former e- 


may make up is equal to the number of elections in 5, that is, to 


eder and of every combination which can be obtained | in 


changed ? or how many permutations in 7 articles? 


A 
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By reaſoning in he ſame manner, we may infer, that the num. 


ries of et numbers I, 4, 10, continued to n—3 terns, or 


—1 —_ N | 
n * . * — * =, and, in general, the number of any 


factors as there are articles 1 in the combination. 


5. Queſt, III. If a number of objects be preſented, from 


84 we may chuſe one or more, or reject them all. Required 


The firſt object may either be choſen or rejected, and therefore 
gives room for two elections; and, whatever we determine as to 
that, the ſecond object may either be choſen or rejected; and this 
doubles the former number, or gives 4 elections. In like man- 


lections, as each may either be choſen or rejected: Therefore the 
whole number of elections in u things 1 is 2”, or, if the caſe of re- 
jecting them all be excluded, 2½—1. 

Ex. How many different quantities is it poſſible to weigh at 
once with 5 weights, whereof each is heavier than all the ſmaller 
ones, without uſing any of them as back weights? 

Anſwer, As we may put any fingle weight in the ſcale, or any 
two weights, or ſo on, the number of different weights which we 


25—1, or 31. The number of elections is equal to the ſum of the 


es Queſt. IV. How many ways may the ard of n articles be 


If there be only two articles, à and 6, it is obvious there can be 
only two permutations, ab and ba. If a third article c be admitted, 
it may be added to the beginning, to the middle, or to the end of 
each of theſe, and therefore gives 3 times as many permutations as 
there were before, or 6 in all. And, in general, each new at- 
ticle may have as many places in each of the former permutations 
as there are articles ; therefore the number of permutations in 7 
things is I X 2X3, continued to x. 

Ex. How many ways may the 6 vowels be arranged? 

Anſwer. IX2XZX4X5XG6=7 20 ways. 


2 


10%. 2 — V. How many permutations may be diſtinguiſhed 


Bam 


r of 3 whereof ſeveral are exactly alike, as 


Sup- 
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Suppoſe theſe letters tranſcribed in every poſſible order, each 
copy contains 2 b's, and, if one of them be written in a Ro- 
man, the other in an Italian character, we {hall obtain twice as 
many permutations by tranſpoling the one into the place of the o- 
ther; and, if we write each of the c's in a different manner, we 
all obtain 6 times as many permutations by tranſpoſing them. 
The whole number of permutations, when both the 6's and cs are 
diftinguiſhes, is the ſame as of different letters; but this num- 
ber muſt be divided by 2, becauſe the 's are not diſtinguiſhed, 
and by 6, becauſe the cs are not diſtinguiſhed. In general, we 


and alſo in each number of like articles, and divide the former b 
the continued product of the latter. | in this queſtion, the anſwer 
is IX2XZX4X5 X 0XJ+-2X2XZE420, 


108. Pugftiens for Practice. 


1. A gentleman gives bis cook a liſt of 20 diſhes, and orders 
him to prepare 4 of them each day for dinner. How Jong may the 


2. If the colonel of a regiment invite 6 of his 3o officers each 


ny 5 
; % How many varieties in the ſtops of an organ that has 8 ſets 
of pipes? TN Hg TER a VVV 
4. Hew many colours may a painter obtain from 7 kinds of ma- 
terials, without regarding the varicties which may arife from al- 
tering their proportion? 3 

5. In how many different orders may a party of 12 men be 
drawn up ?  * PB I, GE 


6. In bow many different orders may a gardener p 
trees conſiſting of 5 oaks, 4 aſh, and 3 elm? | 


7. How many Ggnals may be given by means of 4 different flags, 


lant a row of 


3 topmalis and the bolſprit, uſing one or more at a time, ſo as to 
vary the fignals as much as poſſible, but only one of a kind? 


each maſt, in order to give a greater variety of ſignals. 


cafes we have conſidered, but they may be ſ 
ciples, and are inſerted to try the learner's invention. 


mult ind the permutations in the articles conſidered as diſtinct, 


cook obſerve this order without preſenting the ſame dinner twice? 


hy at dinner, how long may it be before he invite the ſame com- 


for inſtance, a white, a yellow, a blue, and a red one, hoitted on the 


8, How many tignals may be given, if there be 4 flags of each 
kind, ſo that a red one, or any other kind, may be hoiſted on 


The two laſt queſtions do not fall neee under any of the 
olved on like prin- 


— 


3 — — — 4 


— —— — > —_— 
* 


ans a. A — 


more conciſely by the help of the algebraic ſymbols. 


the following examples : 
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SEC T. VI. INTEREST. 


log. The general nature of intereſt, and more uſeful computa. 
tions relating to it, are explained, Part I. $ 1079-113. We have 
reſerved ſome others for this place, becauſe they can be handle 


Intereſt is of two kinds, ſimple and compound. Simple intereſt | 
is only computed on the ſum originally lent, although it ſhould re. 


main unpaid for ſeveral 1 Compound intereſt is computed by 
accumulating the intere 


with the principal, if it be not paid at 
the proper term, and charging intereſt on the amount during. the 
following period. Thus, if L. 100 be lent at 5 per cent. the a. 
mount, including intereſt, due at the end of a year is L. log, 
which bears intereſt during the following year; and, as a year's 1 
tereſt of L. 105 is L. 5: 5 s. the amount, at the end of two 
years will be L. 110: 5 8.; and, in like manner, the amount at 
the end of three years, will be L. 115: 10: 3. 5 


110. In SIMPLE INTEREST, let p repreſent the principal or 


ſum lent; f the time in years, or fractions of a year; r the rate or 
" Intereſt of L. 1 for a year; i the intereſt, and @ the amount or ſun 


of the principal and intereſt. It is evident that the intereſt of ay | 


ſum for a year is obtained by multiplying the intereſt of L. 1 ini 
the ſum; and the intereſt for any longer or ſhorter time is ob- 


tained by multiplying the annual intereſt into the time. And from 
this we may infer the following Theoreme: | 

I. i 

II. III. a 


I 
> 
— 


i+p = ptt y or rf T1 
IV. V. 2 & . 


5 t wo ri+r 
, 
In i = 2 | 
| pr | pr 
: W ö 
111. The method of applying theſe theorems will appear from 


Es, 
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Ex. 1. What is the intereſt of L 360, for 7 years, at 4 per 
IT | 
cent.! | 
Here p = 300, I = 4.04, f=7 ;, therefore, by Theorem I. 
| [=360X.04X7 = 100.8 = L. 100: 16. | 


Ex. 2. What ſum in ready money ſhould be given to compen— 
ſate a debt of L. 123 due 10 months hence, reckoning interelt at 
3 per cent. ? 5 

Here, 4 123, r.og, t=32; therefore, by Theorem V. 


8 123 L. 120. 


— 


In caſes of this kind, the intereſt on the ſum inſtantly paid 18 
deducted from the amount, which would be due at the term pro- 
poſed. It is generally called the diſcount, and may be found by 
ſubtracting the value of p from a. Thus, in the above example, 
L. 120 in hand is enough to ſatisfy a debt of L. 123 due at the end 
of 10 months; therc«ore the diſcount is L. 3. Or the difcount 
may be computed by Theorem X. * | 

Ex. 3. In what time will L. 730 amount to L. 1oco at ; per 
cent.? VVP˖HVw f „„ 
Here, p=230, 4 looo, r=.05 z therefore, by Theorem IX. 
3 27 

ee e 

Ex. 4. At what rate of intereſt will L. 1000 amount to L. 1027 
in 219 days? | | | Wh . | + 
| Here a = 1027, p=1000, f = 3. Therefore, by Theo- 


= 7 'years 145 days. 


rem VII. r = 122721299. In order to reduce this expreſſion, we 
| 1000 X 437F _. "EO . 
multiply the divifor and dividend both by- 365, which gives 
D. = 04; or 4% per cent 
Iooxang. a AP EE 
Ex. 5. What principal ſum will afford an yearly income of 
L. 50 at 4 per cent.? Or what is the value of an eſtate ol L. 5o? 


Here i=1 3 therefore, by Theorem IV. p = 99 5 750. If 


1 7. | Which theorem will be needed frequently in what 


follows. 


a H h : : Wo 4 | I 13. 
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112. In CoMPOUND INTEREST, let r be placed for the amount 
of L 1 at the end of one year; then pr will repreſent the amount 
of any ſum at the end of one year; and, ſince this is alſo the priy. 


cipal for the following year, the amount at the end of the ſecond 


year will be pr*; and, at the end of the third year, pr3; and, at 


the end of u years, pra. Allo, if a repreſent a ſum Payable at the 
end of one year, two years, or n years, the preſent value of the 


4 


ſame will be 2 272 and 4. The following Theorems for folving 
* n 


the feverdl caſes in compound intereſl, are eaſily inferred from 


theſe obſervations. ; 


1. a = rn and Log. a = Log. P + Log. rxn. 

IL p = 5 and Log. p = Log. 4 — Log. rXn. 
III. yn 2 2 and Log. 1 = LOR: 2 
IV. e alfo n= Ne” = — Log. 2 

E Log r. 


{ 


] 13. We have reduced theſe theorems to whe 910 of a Jogarith 


mical proceſs, which is more convenient in praRtice, as will 18 
from the following examples: 


Ex 1. What is BY amount ot L- 100 in 3 years, at 4 per cent 


compound intereſt ? 


8 > %/ſ Or Log. r 1.04 = 00170333 
a” 1.04 wee Tat: 5 3 
WC 90087000 
. Log: 7 1 
rf? = 1.124864 | Log. a S8 2.0510999 
> = _. ** 100 De 
4 = i,, © And F e 48 
Amount I. 112: 9 9 e 5 


Ex. 2 What um improfed at 5 per cent. compound intereſt 
will amount to L. 1000 in 12 years Rs 


7 
4 , q 
. * 3 0 c A : 
N * 1 3 . 4 
9 7 ® + . . 
* * * e 8 r k e } 
. :, i c 1 * 
* 9 o 6% g 
„ 2 i : y : 1 60 - en N 
, 2 4 Get A * ned; * " 
ee 
N „ ” 1 \ 
4} 8 d 
n 
. 
( N . - n 
* 6 » 
3 98 = 
I * 89 4 * - 
I . «> . 7 * 
ö a 0 a 3 * . 
| TRY s , » 
7 N . » . N — LE * 
a TEX Rad ions” Wes r Ss 
= » oy : x " bo * * > 8 4 4 © 
1 a hs. of & 3 14 \ . N 0 5 
* * 1. WI.» * * 
as * 
1 $0 * 5 + 2 K K. 44 * 
A y 2 * 2 * 
+ N 4 6 
Wn — PESTS S * 
8 a ot 
—— - 


* 
— 8 — — — 2 
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Here, by Theorem II. Log. p = Log. 18 Lag. (05X12 


Log. 1.05 ©. 00211893 


12 
| -1 "GO: 25427 TE 
Log. 1000 — 3 ly 
3 Log 5 ü = 2.7457284 
Whence p = : 666.8 37 415 556: 18 1 5 5 


Ex. 3. At what rate of compound intereſt will L. 1250 amount 
to L 1645 in 7 years? 


Here, by Theorem III. Log. F = = Log. — Ser the = 


2.917036 : whence F-= 1.04, and the rate is 4 per cent. 


Ex. 4. In what time will L. 100 amount to L. doo, at 42 * 
cent. ee intefeſt ? 4 


Here, by Theorem V. N= Log. ls — = 36.512, | 
or 36 years 186 days. 


It is not lawful to charge compound intereſt directly, but the 
lender may raiſe his intereſt when due, and j-nd it out again; and 
the compatations in compound intereſt are neceffary tor aſcertain · 
ing the improvement of money, and 5 value of annuities, 


Þ 14. Luci, for Practice. 


| 


J. What i is the intereſt of L. 1 for 1 day, at 5 per cent. a imple. 
intereſt. ? 
2. How much ready money is equivalent to L. 1000 405 at tbe 
end of 10 years,” at 4 per cent. ſimple intereſt ? | 5 
3. In what time will L. 70 amount to L. 100 at 42 per « cent.? 

4. What diſcount ſhould be charged for advancing money on a bill 
of I: 150 due at the end of 9 months, at 5 per cent fan intereſt? 
5. What is the amount of L. ooo at the end of 10 years rec- 
koning compound intereſt, at 4 per cent.. 
What is the amount of L. 1000 in half a year, at 4 per e cent. | 
compound intereſt ? 3 


7 In what time will any ſum be doubled at 4 per cent. com- 
Nee mere; 7 & 


; 1 8 4. 


oC 
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112. In Co YOU D INTEREST, let r be placed for the amount 


of L 1 at the end of one year; then pr will repreſent the amount 


of any ſum at the end of one year; and, ſince this is alſo the prin— 


| cipal for the following year, the amount at the end of the ſecond 
year will be pr*; and, at the end of the third year, pr? ; and, at 


the end of n years, pra. Alſo, if a repreſent a ſum payable at the 


end of one year, two rs or n years, the preſent value of the 


ſame will be Lots anc — The following Theorems for ſolving 
Ep n 


the feverat caſes in compound interell are eaſily inferred from 


theſe obſervations. | 


Ta = prn and Log. a = Log. 5 + Log. xn. 
III. 1 = © and Log. 3 A 
IV. Alo a | Log. a — Log. b. 


Log i 


113. We haye reduced theſe theorems to the form of A Jogarith 


mical proceſs, which is more convenient in practice, as will Appear 
from the following examples: 


E 1. What 18 the: amount ot L. 100 f in 3 years, at 4 per cent: 
compound intereſt? 


r= 1.04 Or Log. r 1.04 00170333 

| 1.04 FETT 

0 1.08 16 8 W | 5 9.05 10999 
„ Legt, 1 

nf = 1724664 Log. a = e te 
. 100. 88 | 
= 112: 4864 | And à = L. 112.486 

Amount L. 1129 9 0 5 


ER. 2 What Ro improved at 8 per cent. compound intereſt 
will amount to L. 1000 in 12 years ? Gs rt 


N ; 4 85 „ Here 


e in nne 243 
Here, by Theorem II. Log. þ = Log. 1000 — Lag. I.OG%12 


Log. 1:05" 6.211893 
| 12 


| 0.2542716 
Log: des =:-.3 


II 


J%% 0. 8 
Whence p = 556.837 or L. 556: 16: «% | 


Ex. 3 At what rate of compound intereſt will L. 12 50 amount 
to L 184 in 7 years? 


Here, by Theorem It. Log. r = Log. 1645 - 5 


0.017036: : whence 7 = I. og, and the rate is 4 pe cent. 


Ex. 4. In what time will L. 100 amount to 1 doo, at 4 * per 
cent. compound intereſt! 8 


* W 


lere, by Theorem IV. 2 = Log. e e = 36.50 
1 ere, by eorem 1 og. Log 1.545 = 36.512, 


or 36 years 186 days. 


It is not lawful to charge compound intereſt Ats ll, bur the 
lender may raiſe his intereſt when due, and i-nd it out again; and 
the computations in compound intereſt are nec flary ior aſcertain 
ng the improvement oft money, and the value of annuities. 


I 14. Queſtions 1 Practice. 


! 


1. What is the intereſ! of L. for I day, 2 at 5 per cent. bmple 
intereſt ? N 

2. How much ready money is equivalent to L. 1002 due at the 
end of 10 years,” at 4 per cent. ſimple interelt ? 

z. In what time will L. 0 amount to L. 100 at 44 per cent.? 

4. What diſcount ſhould be charged for advancing money ona bill 

of L ce due at the end of 9 months, at 5 per cevt Baa! 1 intereſt ?: 
F. What is the amount of L. ooo at the end of 10 yours; rec. 
koning compound intereſt, at 4 per cent. ? 

© What is the amount of L. 10.0 in half a a year, at 4 per cent. 
compound interett ? 


7 In what time will any aum be dated a. 4 pe: cent. com- 
pound intereſt 7 


. At 
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8. At what rate of compound intereſt will any ſum of money 
double in 15 years? | 

9. How much monty in hand will compenſate a debt of L. 500, 
due 7 years hence, allowing diſcount at the rate of 4 per cent, 
compound intereſt ? | = : 

10. If a perſon poſſeſſed of L. 1000 improve his money at ʒ per 
cent. and live at the rate of L. 100 a year, how long will it be he. 
fore all be ſpent ? ; : 


Sect, VII. ANNUITIES. 


F 175. If the payment of an annuity be foreborn for ſeveral years, 
io | we may compute, on the ſame principles, how much the whole will 
j amount to, allowing compound intereſt on each year's annuity 
2H from the time it became due. For an annual penſion may be con- 
ith ſidered as interelt ariſing from an imaginary principal, and admits 
ty of the ſame improvement. N 

1 If the intereſt of one pound for a year be repreſented by r, the 


gh 1 | ; __ | | . | ! 
oy intereſt of — pounds will be L. 1. If we write 5 for — to 


make the notation eaſier, then an annual penſion of one pound may 

be conſidered as the intereſt of a ſtock of p pounds; and an ann 

penſion of A pounds as the intereſt of a ſtock of pA pounds. Now, 
. the amount of pA pounds in n years, is pArn, by V 112. Theo 
ih rem I; therefore the intereſt of the ſame, or amount of the an- 
nuity, is P Aru A; from which, if we place m for the amount af 
the annuity, we may infer the following theorems : 


r —— — 


I. 1 pA or Log. m Log. 71— 1 + Log. p + Log. A. 


— mm, - — 


. | IL A = Fob —, and Log. A = Log. m — Log. ri—1 — Log. 
Fi Fool Xp | | OE 


| IT III. Ars =Admr=m and u = Log. A+mXr 2 — Log: A. 
7 1 „ = a 
a Ex. 1. How much will an annuity of L. 10 amount to if fore- 
0 born for 7 years, allowing compound intereſt, at 4 per cent. 
| | Here A=10, p=26, n=7, r=1.04- | : 


Log. —1 (316937) ene, 
1 e , n 
19 | Log. A (10) = <—+1.0000000 


Log. m =- L. 79 nearly + 18975322 4 
| | : HS | Ex. 


- - * 
. —9 — * AGE 
— neo - 

* - 8 I. IL, Wo 


2 — een. Bo emma * 
— + ONE Sp —_— — — 
a= 


LEY ß] 


Fx, 2. In what time will a penſion of L. to foreborn amount to 
L. 79, at 4 per cent. compound intereſt ? 5 


A 210. | 

mxrt = J+16 
Log. 13.16 1.11925 80 
Log. A = 1.0c00c0 


Log. r 1.04=.0170333)-1192550(7 years. 


116. Let it next be required to determine V the preſent value 
of an annuity for a given number of vears. Becauſe L. 1 in hand 
is of equal value as 7, pounds, payable at the end of u years, by 
{112.3 therefore, if we divide the amount of the annuity at the 
end of the period by 7, the quotient is the preſent value. TO 
Or, we may multiply the logarithm of r by n, and ſubtract the 
product from the logarithm of the annuity in arrear : The re- 
mainder is the prefent value. . 8 FE 

Thus, the log. of the amount of L. 10 in 7 years, reckoning 
compound intereſt, at 4 per cent. is 1.8975322 
Log. of r (1.04) . 170333 X 7 of 1192331 


Log. of V. (L. 60.02) 5 "= I.7782991 
We ſhall leave the theorems for computing n or A when Vis 
given, to be inveſtigated by the learner, „„ 


REVERSLONS. 


117. To find the value of a freehold eſtate, to be enjoyed aſter 
a given number of years. Pivide p, the value of the ſame in pre- 
lent poſfeſſion, by rs. 5 +4 | | 

To find the value of an eſtate tor a given number of years, to 
commence at the expiration of another number. Let » repreſent 
the number of years that muſt elapſe before the poſſeſſion be ac- 
quired, and y the number of years that the poſſeſſion is to conti- 
nue. Find, by $ 116. the value of the propoſed eſtate for y years, 
and divide the ſame by x. N | 

The reaſon of theſe rules is the ſame as that in F 112, and the 
logarithmical proceſs is obvious 5 | > 

We may allo ſolve theſe queltions, by ſubtracting the preſent 
ralue of the eſtate during the years that mult elapſe before it open, 
ſrom the preſent value of the ſame, for ever, or till the poſſeiſion 


Ceaſe, | 5 
Queſt ions 


Dveftions for Practice 


1. What is the amount of a penſion of L. 100 foreborn 1; yerrs 
at 8 per cent compound intereſt? 1 OO 
2 What penſion will amount to L 1050 in 15 years, as above? 
3. In what time will a penſion of L. 55 amount to L. 1090, 82 
I ER 
4. What is the preſent value of a, penſion of L. 190 for » 
years, at 4 per cent. compound intereſt ? | 
5. A farmer, i : 
fine or graſſum of L. 10:0, How much additional rent would 
have been equal to the ſame, intereſt as above? 
Ce. What is the preſent value of an eſtate of L. 100, which i 


n obtaining a leaſe of ground for 25 years, pays 


{16 not to be enjoyed till the expiration of 100 years, reckoning com- 
F pound intereſt, at 3 per cent, hgh nn 
ii 7. What is the preſent value of 60 years poſſeſſion of an eſtate 
6 of L. 10c, to begin at the expiration of 40 years, intereſt as above?] 
Bd 8. A father leaves two ſons, the eldeſt 12 years old, and order, 
1 oy his will, that, when the eldeſt attains the age of 21, he ſhall 
5 have free poſicſhon of the eſtate 3 but, in the mean time, that the 
is 1: rents ſhall be applied for raifing a ſtock to his younger ſon. Nov, 
13480 the value of the eldeſt ſon's inheritince, reckoning compound inte 
3 reſt, at 5 per cent. was L. Foo more than the younger ſon's pt 
tion. Required the value of the eſtate 7 
5 en. 

4! DOCTRINE OH CHANCES. 

} 


118. HE probability of future events is ſometimes inſerted 
from the nature of the cafe, and ſometimes from expt- 
rience. By the former we judge it equally probable, that, whena 
die is thrown up, it ſhall preſent any of its fix faces, and theres 
fore there is one chance in fix that it ſhall preſent an ace, H th 
latter, if it appear, from an examination of the bills of mortality 
that one third of the inhabitants of a city die under ten yea!s 0 
age, we conclude, that there are two chances in three that a fed 
born infant there ſhall attain the age ,of ten. And, although 
vents may be regulated by determined and invariable cauſes, Je 
if theſe cauſes be entirely unknown to us, our conjectures f 70 
l 35 5 e | pro 
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robability muſt be the ſame as if the events were precarious. 
bus, the chance- af ſucceſs in a lottery is the ſame, whether the 
rizes be drawn in the common way, or afhxed to certain num- 
ers by the directors, providing they conceal the fortunate num- 
ers, and diſpoſe of the tickets impartially. But we muſt be care- 
il, before we paſs judgment on the probability of an event, that 
very circumſtance which could come te our knowledge be duly 
ttended to. It would be wrong, for inſtance, to conclude, becauſe 
dere are 24 letters in the alphabet, that therefore there was one 
hance in 24 of opening a book in a leaf which begins with a; for 
me letters are more frequent in our language than others. And, 
fore we draw concluſions from bills of mortality, we muſt be 
well informed that the climate and manners of the people in the 
lace where the bill was kept, be the ſame as where we mean to 
pal it to . 


110. In calculations of chances, certainty is repreſented by 1, 
nd any degree of probability by a vuigar fraction. The number 
ff poſſible caſes is atlumed for the denominator of the fraction, and 
he number of caſes which in the propoſed event ſucceeds for the 
umerator. Thus, the chance that a guinea being thrown up ſhall 
Pieſent the King's head is 4; the chance that a dic ſhall preſent 
nace is. If 3 white balls, and 5 black ones, be put in a box. 
ke chance that a perſon blindfolded ſhall draw a white ball is 4. If 
tbe certain, that one of ſeveral propoſed events ſhall happen, the 
um of the chances for theſe events is 1; therefore, if the chances 
or all but one be given, the chance for that one may be tound. 


120. The money which a perſon may reaſonably wager on any pro- 
Wable event, is determined by multiplying the prize to be gained, 
n cafe of ſuccels, by the chance of ſucceeding. Thus, one may 
lake L. 1 on the caſt of a die, upon condition of receiving L. 6 
lit pretent an ace; and the reaſon is obvious; for, on a number 
{ trials, it may be preſumed one in ſix will be ſucceſsful; and 
herefore all the money ſtzked may be expected back in prizes. 
{be ſum that ought to be ſtaked is called the value of the expec- 
ation, OS 1 . 


121. Queſt. I. Given the chances for two independent events: 
ought the chances that both ſhall take place? „„ iD 
Ex, If five white balls, and ſeven black ones, be put in one box, 
ind one white ball, and eleven black ones, in another, what is the | 
Pence that a perſon blindfolded. ſhall draw a white ball from 
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uu may be expected to obtain a white one twige-anatve trials, and, 
aiif we ſucceed, there are ſtill eleven chances of failing, an 


In general, if we multiply the fractions which repreſent the fe. 
parate chances, the product gives the chance of ſucceeding in both, 


events is equal to the ſquare of the chance for a ſingle one. Andit 


the chances in favour of an event be repreſented by a, and the char: 


The chance of ſucceeding both times in two trials is — and 
e 04 bs p 


7 | : ; ; 4 5 þ! 
two trials 1 „ and of failing every time in 7 trials is 770 | 


_ ; and, if this be ſubtracted from unity, the remainder 
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If balls be ſucceſſively drawn from the firſt box, and returre 
only one of obtaining a white ball from the ſecond box; thertſore 


the chance cf ſucceeding in both trials is only r of the chance in 
the-Drit trial, that is, & n or 


The ſame rule applies to three, or any greater number of events, 
If the chances for the events be equal, the joint chance for tw 
makes no difference whether the events be collateral or ſuccefire, 


For the chance of throwing à pair of ſixes with two dice, is th 
ſame as the chance of throwing a fix twice with a fingle die, I 


ces againſt it be b, the chance of ſucceeding the firſt trial is = 
| 1 | Wy 5 | | Ab. 


4 


* E NqJ6ÿiI.. EL ET not 
the chance of ſucceeding every time in 7 trials is _ "The 


chance of failing the firſt time is 4525 of failing both times un 


121. Queſt. II Given the chance for an event: Required the 

chance that it ſhall ſucceed once at leaſt in 2, 3, or more trials?! 
The chance of failing twice, or drawing a black ball both times, s 
FIG 1 


Zis the chance of drawing a white one once or oftener, Fa 
„„ x 


Jͤẽ ß 8 
the ſame reaſon, the chance in 7 trials 18 = = 


** 


* 
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122. Queſt. III. Required the chance of ſucceeding once in 
wo trials, and failing the other time? | 


{ We mult either ſucceed both times, or fai! both times, or ſuc» 
t ceed one time and fail the other. The chance ot ſuccecdins both 
0 | 


times is — 


aa | ; *4* | * . » 
The chance for failing both times is 
aa+2ab+bb., | | us | 


Hes . If the ſum of theſe be ſubtracted from unity, the - 
aa+2ab-bb EE 255 | 8 


it 
e. remainder een is the chance of ſucceeding once, and no 
be _ aaþ2ab+6b _ | . 


oſtener. 


122. Queſt IV. Required the chance of ſucceeding once and no : 
oſtener in 3 trials? FD 


The chance of ſucceeding at the firſt trial 1s ID» and the 


2 


hance of failing at the two next is — 2755 therefore the chance 
TE N 5 Oy SON 28 | | 


he 
1 bat the firſt ſhall be the only ſucceſsful trial is —— And theres 
| „ | ab. 


he ſame chance that the ſecond or third trial ſhall be the only ſuc- 
els'ul ones: Therefore the chance of ſucceeding once and no of- 
ener in 3 trials, is ===, In like manner, it may be ſhown 
at the chance of ſucceeding twice and no oftener in 3 trials is 
da*d 85 . 
"578009 


cer Now, ſince the numerator of the fraction which expreſſes the 
bauce of ſucceeding each time in 3 trials is a* 5 
ro of ſucceeding only twice 3a?b 
of ſucceeding only once Zab⸗ 
of failing each time 63 
And the common denominator a* + 3A ο οπ 


lt appears that theſe chances are repreſented by the ſucceſſive 
2 of the third power of the binomial a+6 (See 9 38.) divided 
mat power. If we purſue this ſubject further, we ſhall find 

FE that 
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that the chances of ſucceeding any number of times in n trials are 


qual chance of ſucceeding once or oftener ? 


muſt a perſon poſſeſs to have an equal chance for one or more prizes 


or more prizes is = 
a-+b* 


is = by 9120. ; and, becauſe theſe chances are equz, 


T or aP abr; ; whence log. a+ * & = log. 


throw with u dice? 
three, with four dice? 


throws that can be caſt up by 4 dice is 64, or 1296. 


the chance would be +47 ; but, as any of the dice will anſwerf 


ways as there are permutations in 4 articles: Therefore,“ 
"C105. it may 55 obtained 2X3X4, or 24 ways, and the chancel 


hitting it is 110 or: 45- 


| being continued to n; but, if the ſame face occur twice, or oft 
er, the denominator muſt be eſtimated as directed $ 106. Thi 


PART. Il, 


proportioned to the terms of the nth 1 of 275 


123. Queſt V. Required the number of trials which give an e. 
Ex. If a lottery have one prize to 19 blanks, how many ticket 


Let x be the number of tickets required, 4 the proportion d 
prizes, a and 6 the proportion of blanks; then the chance for ou 
aÞ+h3- bx 


ae by $ 121. ; and the chance for noe 


Fa 


ab 


+ log. bX x, and x = log. 2 — Log. a+b—Log. 6. 
Now, log. ar (20) = 1.3010300 
2 0... JOYe" e, 2797536 


Difference = 0223204) 3010300 Log. 2, 
7 Anſwer 13:5 Tickets, 


124. Queſt. VI. What is the chance of obtaining any aſton 
Ex. What is the chance of throwing a br, a five, a fou 
As each of the dice has 6 6 the whole number of poſi 


If the dice were of different colours, and it were required th 
one fn particular ſhould calt up a fix, another a five, and fo on 


the fix, the five, &c. the required throw may be obtained as mat 


In gener: al, the chance of hitting any throw that confiſis entire 


— | the denominit 
N 


of different ſhoes with u dice, is 


if the chance of throwing ; ſixes, 2 fives, and a four, with fix 0 
be requited, the number of permutations is 4 X 5X62 = 60, 


the chance 1s 1 8 = 779 
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15. Queſt. VII. What is the chance of threw:ng any propo ed 
number with a given number of dice? 


Ex. What is the chance of throwing 15 with 3 dice? 
This number may be thrown 3 ways: 
Firſt 6, 5, 4, which admits of 6 permutations. 
Second 6, 6, 3, which admits 3 permutations. 
Third 5, 3, 5, which has only one arrangement. 
In all, 10 permutations. 


els; andy as there are altogether 216 caſts, with three dice, the 
hance required is r. | M : 


an be made up, and how many permutaticns each of theſe ad- 

mits, and divide the ſum of theſe permutations by the nth power 

f t repreſent the number of dice which caſt up 6, v the num- 

ter which caſt up 5, and u, x,y, z, the numbers which caſt up 4, 

F „% | 

Then fFvtw+x+y+F2 = 2 

Allo 6? + 5v+Hqw+3x-þ2y+2 = £& 

and, ſubtracting the former equation from the latter, 
 $tpqvÞ3w+ 2x75 enn 


ing thoſe where one or more of the quantities are expounded by 
Tone | 
he various poſſible number of ways that the throw cau be made 
ul be obtained. „ h | 
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CH 4 F. VI. 
ANNUITIES FOR LIVE S. 


6. H E value of liſe-annuities depends on the inteteſt of 


entiit money, and on the probability of their duration. TI: is 


mint . 5 . 
mmußgg from bills of mortality. 


If the number of inhabitants in a city or country be nearly e- 


19 al for a courſe of years, and, if the number of ſtrangers who 

Fay tle in it, or of natives who leave it, be inconſiderable, in reſpect 

22 the whole, or balance each other; it is eaſy to find the probabi- 
J 


ies of life from an exact regiſter of the deaths, in which the ages 


the dead are diſtinguiſhed. 
eee. eee For 


Therefore the propoſed number may be thrown by 10 different 


In general, we may find how many ways the propoſed number 


lf the number of anſwers to this indeterminate equation (inclu- 


,) be inveltigated by methods ſimilar to that uſed 5 50% Ex 3. 


ceſſary to begin with explaining how that probability is aſcertain- 


I 
. 1 
1 
a | 
* 
h 7 
\'H 
1 
1 
* 


— 88 = 


* 
R 4 
W IE” "OO _ FI „„ 
— 
5.9944. ct - 


— =" ONE I oe 
* 


„ „„ 


<4 nd 
P 


r 


— - 


»— > — 


\ 


252 ALGEBRA. Part II 


perſons, and to mark both the number alive at the end of each 


tality kept at Brefſaw in Sileſia, which correſpond nearly with thoſe 
of ſome manofaQuring towns in England; the other, formed from 


that age is 33+ by the former table, and 294 by the latter. 


ber of inhabitants in the place. If all the births happened on the | 
ſince the table of probabilities conſiſts of the number of inhabitants 
years, that the ſum would be equal to the whole number of inha- 
Hhabitants would be leſs than onthe former ſuppoſition by the whole 


number born in one year. Now, the truth lies exactly in the 
middle between theſe two ſuppoſitions ; for the births and 


the annual births from the ſum of the table of probabilities. | 


For the whole number of births muſt be equal to the whgj- 
number of deaths, If the infants who die in the firſt year be y. 
tracted, both the remainders will be equal, or the number who lie 
to the en of the firſt year will be equal to the number of perſons 
dying ani:uaily above the age of one. For the ſame reaſon, th. 
number of perſons who live to ten, or any other age, is equal to 
the number of annual deaths above that age. Therefore, if we add 
the numbers in the bills of mortality, from any age downwards, 
the ſum is the number of thoſe born in one year who attain tha 
age. And thus a table may be compoſed for exhibiting the rate of 
mortality at every age, and confequently the probability of living 
to any propoſed term. | L 

It is convenient to reduce theſe tables to the proportion of 1000 


year, and the number that die during the year. We have annexe 
two tables, the firit, compoſed by Dr Halley, from the bills of mor. 


the London bills for 10 years, by Mr Simpſon, with a correftic 
which we {hall explain atterwards. el Tex 
The probability that a perſon whoſe age is given ſhall reach ar 
age propoſed, is expreſſed by a fraction, whoſe numerator is the 
number in life at the age propoſed, and whoſe denominator is the | 
number in lite at the preſent age. Thus, the chance that a pe: 
ſon now 4o {hail live to 60 is 34+ by Dr Halley's bills, and 2 


— — 
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bi 


by the London bills; and the chance of his dying before he reach 


127, Theſe tables may be applied for computing the whole nun- 
firſt day of the year, and all the deaths in the laſt, it is obvious, 
alive at birth, and at the end of. the firſt, ſecond, and following 


bitants. On the other hand, if all the births happened on the lat 
day of the year, and the deaths on the firſt day, the number ot in- 


deaths neither happen all at the beginning, nor all at the end ul 
the year, but are equaliy diffuſed through it. Therefore, thc 
number of inhabitants is computed by ſubtracting half the ſum 0: 


16 The age which any perſon has an equal chance of attain 
ing is ſound, by obſerving how many are in life by the table 
| 9275 | kts 
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is age, and then what the age is at which only half that number 
re in life. Thus, by Dr Halley's table, there are 324 perſons 
lire at 32s and 162 alive at 68 ; therefore a perſon aged 52 has 


an equal chance to live 16 years, or to the age of 68. 


120. The expectation of life is the number of years which man- 
bind, taking one with another, enjoy, either from birth or any 
age propoled 3 the exceſs in the life of thoſe who ſurvive it being 
exactly equal tothe deficieney in the life of thoſe who do not reach 
2 To find the expectation of life at any age, divide the number of 
perſons alive at that age and upwards, or the ſum of the numbers 
in the table of probabilities from that age and upwards by the num» 
ber alive at that age, and from the quotient ſubtraCt half a year. 
Thus, the ſum of the living, in Dr Halley's table, at 9 and up- 
wards, is 27708. This is the number of years that would be en- 
joyed by 670 perſons alive at 9, it they all complea.ed the year in 


to cach ; but, becauſe as many die in the beginning as at the end 
of the year, we fubtratt a halt year, which gives 40.85, the expec- 
tation of life for a perſon whole age is 9; and this would be the 
value of an annuity tor life, if no allowance were made for the in- 
tereſt of money Sk nr or re ie en 


London die under three; and therefore a new born child has 
ſcarce an equal chance of attaining the age of three; but, if he 


a conſiderable age, that his expectation of life is upwards of 20. 
For, if the number of years which all the chil-lren reach were e- 
qually divided among them, ſo many would fall to the ſhare of 
each... | : 

10 We are next to conſider the method of applying bills of 
mortality, to the purpoſe of theſe computations, in places which 
are incteaſing or diminiſhing, or which are affected by the conflu- 
ence of ſtrangers, or migration of the natives. 

Great cities ſeldom ſupport themſelves. - The burials generally 
exceed the births; and they would ſoon decay, if they were not 
conilantly ſupplied with recruits from the country. The age at 


tan the births; and the bills of mortality, from the age of ten ro 
twenty, correſpond nearly with others; but, alter twenty, the 
Poportion of burials, compared wit! thole under twenty, is twice 


which they died; and, being divided by 670, quotes 41.35 years 


This term is not always the ſame as that which a perſon has an 
equal chance of attaining. Thus, one half of the children born in 


eſcape the danger of infancy, he has ſo good a chance of reaching 


which theſe reccuits generaliy ſettle, may be intcrred from the bills 
ot mortality. In London, the burials are about one fourth more 


«5 8Icat as in Other places. This is occaſioned by the number of 
| ſtrangers 


—— . — 
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it about that age. In order to reduce the London bills to an uſe. 
ful form, we mult divide the deaths above twenty into two parts, 


rials under twenty, which will include few ſettlers, being com. 


from the natives only, may be ſafely uſed for forming tables of 
probabilities, as directed 5 127. 


ties of life, and conſequently the expectation of life, would be 


expectations may be calculated from the corrected tables, and the 


corrected as above, come pretty near the truth; and this ſubjet 


number of inhabitants, we multiply the number of births by tic 


and ſubtract from the product the number of emigrants multiplied 
by their expectation of life, at the time of their removal. 


ſtrangers who reſort to the capital about that age, whoſe deaths 98 
well as the deaths of the natives, are inſerted in the bills; and a 
though no regiſter of births was kept, we might infer from tha 
ſudden increaſe in the number of burials above twenty, that th, 
Population of London was ſupported by ſtrangers who reforted tg 


diſtinguiſhing thoſe of the natives and ſettlers ; and the bills of bu. 


pleated by ſuch a proportion of the burials above twenty as acife 


Without this correction, the number of inhabitants, probabill 
given too high in all ages under 20. The true probabilities and 


true number of inhabitants is found, by multiplying the number 
of births by the expectation at birth, and the number of ſettlers hy 
the expeCtation at the age of ſettlement. „ 

It will readily occur, that the direction for correcting the bill 
of mortality, by ſubtracting a proportion from all the burials abo 
20, is founded on the ſuppoſition, that all the ſettlers reſort to the 
City at that age. As this is not ſtrictly true, the correction ſhould 
not be made at once, but introduced at different ages, in proportion 
to the numbers that ſettle at each age. The bills, however, wha 


Fg 


does not admit of perfect accuracy. 


131. The country is ſo favourable to population, that the num. 
ber of inhabitants often remains undiminiſhed, though many ot the | 
natives remove to cities, or foreign places; which is evident from 
the exceſs of the births above the burials. In this cale, the bills ot 
mortality give the probabilities of life, and number of inhabitants 
too low. In order to calculate the true probabilities, the bills mul 
be corrected, by adding the deaths of the emigr ats, ſuppoling 
them to waſte at the ſame rate as the natives 10 calculate tie 


expectation of life, at birth, computed from the true probabilities, 


132. In ſome countries, there is a rapid increaſe of the number 
of inhabitants, from the ſtock of natives. In this caſe, the bils 
will alſo give the probabilities of liſe too low ; for the firſt effect d 
the increaſe is to enlarge the number of children beyond the due 


proportion to adults, and conſequently enlarge the number ol 7 
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has been in that ſituation for a courſe of years. 
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fals in the firſt ſtage of life. If the increafe has gone regularly on 
for a courſe of years, the number of inhabitants 1s nearly equal to 
the arithmetical mean between the number of births and burials, 
multiplied into the expectation of life at birth. 


Some cities, on the contrary, increaſe rapidly, by reaſon of a 


| ;eſort of ſtrangers, though the number be not maintained from the 
original ſtock. In this caſe, the bills muſt give the probabilities of 
life in its firſt ſtages much too high, and much too low about that 
period of Jife that the ſtrangers in general ſettle, and ſomewhat, but 
not ſo much too low, in the later ſtages of life, providin 


g the place 


On the ſame principies, we might trace the effects of a decreaſe 


vaite more ſlowly than thoſe of men. 


at different periods of life, and nearly compenſate each other. 


pound intereſt at a given rate ? 


of L, „ with intereſt, the 


The difference between any propoſed. agegts called tlie compl:zment of life. 


in the number of inhabitants, whether occaſioned by a defect in 
the births, by extraordinary mortality, by migrations, or by a 
combination of theſe cauſes : But we have ſufhciently opened this 
| ſubject, and ſhall leave the reſt to the ſtudent's own inveſtigation. 


133. It appears, from the compariſon of tables, that the duration 
of life is greateſt in the country, ſhortzr in towns, and till ſhorter 

in great cities. This may be accounted for, partly from the luxury 

which uſually prevails in cities, and partly from the unwhole- 
ſomeneſs occaſioned by multitudes being crowded together, and o- 

ther circumſtances attending a city-life. The difference is greateſt in 
F infancy, and very conſiderable in the firſt years of manhood, and be- 
comes gradually leſs in the more advanced flagesof life. In old age, the 
waſte of life is as flow, or perhaps flower, baun citiesin other places; 
the reaſon of which probably 1s, that al! weak conſtitutions are cut 
off in earlier years, and none but thoſe who poſſeſs an uncommon _ 
ſhare of natural vigour ever reach that period. It is alfo obſerved, 
that the lives of women, eſpecially after the middle period of life, 


134. In order to facilitate computations of life-annuitics, Mr 
De Moivre aflumed the age of 86 as the utmoſt probable extent of 
life, and ſuppoſed that equal numbers died at all ages ; fo that, 
from 86 perſons born, it might be expected one would die each 
year, till the whole were waſted away“. We thall have frequent oc- 
cation to mention this hypotheſis, which, though not ſtrictly true, 
gives refults pretty near the truth, when applied to ages betwixt 
10 and 60; for the errors of the hypotheſis are on different ſides, 


135 Queſt. I. What is the value of an annuity of L. 1 , to conti- 
nue during the life of a perſon whoſe age is given, allowing com- 


It was ſhown, $ 110. that, if r be placed for the amount 


prefent value of L. 1, payable 
Leh ED. | at 
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at the end of one, two, or more years, is expreſſed by 
3 


> &c.; but, as the right to each annual payment depends 


on the continuance of the life, we muſt multiply each of theſe 


terms by the probability that the annuitant ſhall be alive at the end 
of the firſt; ſecond, and following years. The products give the 


preſent values of the ſucceſſive annual payments ſubject to the ri 


of the annuitant's death; and, if we add the values of all the au 
ments which may poſſibly be received to the extremity of old age 
the ſum of theſe is the value of the annuity ſought. wh 

If n repreſents the number of perſons in life at any age, and a 
b, &c. the numbers that die in the firſt, ſecond, and following 


| | ——d ee ii | 
wears, then HS & c. will repreſent the chances that: 


perſon of that age ſhall live to the end of the firſt, ſecond, and fo. 
lowing years; and, if theſe chances be multiplied by the preſet 


values of the annual payments, the value of the annuity is repre 


' Jay OE 1235 


tt 
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&c. continued till n—x=, 
or to the utmoſt extremity of life. 
136. If we adopt Mr De Moivre's hypotheſis, n is equal to the 
complement of life, and-a, ö, &c. are each equal to 1, and the 
—1 : N—_ 


ſeries becomes I" + , c. the ſum of which ſerics, . 


. n—I+axirÞta—T 
$ 10O. is 2 es 


ry 5 where 7 repreſents the complement 
nr 85 | | 


of life, a the preſent value of L. I at the end of the ſame, and rthc 
rate of intereſt. VVV IG „ 
This theorem, expreſſed in words, gives the following rule: 
Find the preſent worth of L. 1 due at the end of the complement 


of life, to which add the complement of life leſs one; multiply this Jum 


by the rate of intereſt, and ta the product, leſs one, add the preji: 
value of L. 1. The ſum is the dividend. 2s 85 | 
Multiply the [ſquare of the rate of intereſt by the complement of life; 
the product is the diviſor. * e 
Divide theſe terms, and the quotient is the value ſought. 


| Ex. What is the value of an annuity of L. 1, depending on 
life of a perſon whoſe age is 54, allowing intereſt at 4 per ow , 
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For the dividend. 
Extent of life 86 Preient worth of L. 1. = 0.285058 
Age 54 Comp. of life leſs 1 = 30. 
| Com. of life 32 0 026: da 
| 7 Rate of intereſt = 04 
For the diviſor. | Te (7 le 
Nate ; 04 Ty | | 2619 12 
| 04 | 28508 
0016 5 „86 12 3400 
Comp. of life 32 Value of the annuity 10.478 
«OFl2 


The values of lives, calculated by this hypotheſis, are near'y e- 
qual to thoſe calculated from Dr Hali-y's table, but rather leſs. 
The values from the London bills are conſiderably leſs, and thoſe _ 
from the bills of country pariſhes are conſiderably greater. 'Fhere- 

fore the rule gives a medium value z and may be preterable, for ge- 
neral uſe, to calculations formed on the bills of any particular 
place. If the bills of mortality ſhould any where ſhow that the 
waſte of life is nearly uniform, but that its utmoſt extent, exclu- 
live of ſingular inſtances of longevity, is greater or leſs than 86, 
that extent ſhould be uſed, inſtcad of 86, in the foregoing compu- 

tation. Op = : ET 

The value of an annuity of L. 1, for a given life, is called the 
Value of the life. In a like ſenſe, we ſpeak of the value of two or 
more lives, either joint or ſeparate. | . 


137. Queſt. II. What is the value of an annuity of L. 1, to 
continue during the joint lives of two perſons, and ceaſe when ei- 
ther of them dies, allowing compound intereſt at a given rate? 

Let n repreſent the number of perſons in life at the age of the 
elder, and a, b, and c, the numbers that die in the firſt, ſecond, and 
following years thereafter; and let n, a, b, c, repreſent the fame 
vith reſpect to the younger; then the chance that both perſons ſhall 


live to the end of the firſt year is T2 „ ; and the chance 


n n 
that both ſhall live to the end of the ſecond year is | x. X — 
8 V' 


| K k I There- 
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i 1 e —2 „ n—2 , 1 
Thereſore the value of the annuity is —— X —— + Ka =b , 
I Ir | N 
n—b 8 | | þ . 71 1 
, Kc. i the ages be equal, the ſeries becomes —— + 7 
a x : 2 
117 | | 53 17 


& c. and, by Mr De Moivre's Eypotheſis, eee e 
80 


138. Queſt. III. What is the value of an annuity of L. 1, to 
continue during the longeſt of two lives? 
Multiply the chances that the lives ſhall fail the firſt year int 
. each other; the product is the chance that both ſhall fail; and this 
1 product being ſubtracted from unity, the remainder is the chance 
1 that one of them at lealt ſhall continue to the end of the fit 
i year. In like manner, the chance that one or both ſhall ſurvire 
the ſccond and tollowing years, may be found ; and the ſeries 
oy formed by muitiplying theſe chances into the preſent values of the 
i | ſucceſſive annual payments, will give the value of the annuity te. 
) uired. 8 8 
ky But, if tables of the values for ſingle and joint lives be altea 
formed, the queſtion may be ſolved with more eaſe; for, if I 


. intitled to receive I. 1 yearly, till A and B be both dead, ny 

#5 advantage is the ſame as if I were intitled to receive L. 1 from 4 

Ft; during his life, and L. 1 from B. during his life, but were bound 
to pay L.1 to C ſo long as A and B were both alive. 


314 RE Therefore, ſrom the ſum of the values of the fingle lives, ſu- 
1 tract the value of the joint lives; and the remainder is the value 
of an annuity on the longeſt of the two lives. 


— 


— 
FE . Re or. en 


— — — 
—— © a — 


" * 
D 
F WR" oo * > 1 * 
2:2 ls — : , = 
3 one woe waiter — Co er et nd See, 


— 


joint lives? W | i - 
'The value is equal to the ſum of a ſeries whoſe terms are the 
| products of the chances that all the lives ſhall continue to the end 

1 of the fiſt, ſecond, and following years, multiplied into the pre* 
| ſent value of L. 1, payable at the end of theſe years. If the lives 

be equal, this ſeries, according to Mr De Moivre's hypothelis, 1 


139. Queſt. IV. What is the value of an annuity of L. 1003 
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140. Queſt. V. What is the value of an anuuity of L. 1, to con 
tinue during the longeſt of 3 given lives? 
This queſtion may be ſolved, by finding the chances that one ot 


more of the lives {hall continue to the end of the fitſt, ow oy 
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following years, and multiplying theſe chances by the preſent va- 


[lve of L. 1, payable at theſe terms. 


Otherwiſe : Suppoſe J am intitled to receive L. 1 from A du- 


ring his life, and the like from B and C during theirs; that, 
at the ſame time, Jam bound to pay L. 1 to D, ſo long as A and 
Bare both in life, and L. to E fo long as A and © are both in 
te, and L. 1 to F ſo long as B and C are both in life : Alfo, 


that J am intitied to receive L. 1 from G fo long as A, 3, and C, 
are all alive. The balance of theſe contracts will afford me an an- 


nuity of L. 1 during the life oi the longeſt liver of A, B, and C. 
For, ſo long as they are all alive, 1 ſhall receive L. 1 from each, 
and alſo L. 1 from G; in all L. 4; and I muſt pay L. 1 to D, the 


ſame to E, and the ſame to F; in all L. 3. Aſter the death of the 
firſt I ſhall receive L. 1 from each of the ſurvivors, and I muſt pay 
L. 1 to either D, E, or F, as ſhall be regulated by the Pair that 


happens to ſurvive. After the death of two, I receive L. 1 from 


the ſurvivor, and pay nothing. | 

Therefore, to the values of the three ſingle lives, add the va- 
lue of the three joint lives, and inbtract from that ſum the value 
of the joint lives of each pair. The remainder is the value of an 
annuity on the longeſt of the three lives. | | ' 


It is eaſy to extend theſe methods to 4 or more joint lives, or 


the longeſt of 4 or more lives, 


If the value of any propoſed annuity for one or more lives be re- 


quired, multiply the value of L, 1 by the propoſe annuity. 


141. Quelt. VI. What is the preſent value of an annuity 


to which A will become intitled if he ſurvive B during the re— 
mainder of his life? 

A has the ſame advantage from this expeCtation, as if he recei- 
yed the annuity at preſent tor life, but were under an obligation to 
pay a like annuity during the joint lives of B and himſeif. There- 
fore, from the value of A's life, ſubtract the joint value of the lives 
of A and B; the remainder is the value of the expectation. 


Ex. What is the value of an annuity of L 20, to which a per 
lon, whoſe age is 25, will become intitled alter the death of ano— 
ther whoſe age is 35, reckoning compound intereſt at 4 per cent. 


and the waſte of life, according to Mr De Moivre's hypotheſis, 


From the value of the life in expectation aged 25 15.318 
Subtract the value of the joint lives aged 25 and 35 11.095 


| | . | 4.223 

Whicb, multiplied by the annuity, | 20 

Gives the preſent value | OE $4-46 
gia ed; | 241. 
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142. Therefore, the price which a perſon ſhould pay to pro- 
cure for his widow an annuity of L. 20, reckoning the ages, pic. 
babilities, and intereſt, as above, is L. 86:9: 2; and, if a locich 
of married perſons pay each that ſum into a common fond, th 
ſame, with proper improvement, will be ſufficient to afford an 
annuity of I. 20 to their widows, providing the mean ape of th- 
huſbands be not above 35, nor that of the wives under 25, at the 
time of payment; but this fund will not afford any annuities to 
widows ariſing from fecond marriages. The value of a reverfo. 


nary 2nnuity, after two or more joint lives, is computed by fy. 


tracting the value of all the lives from the value of the life in ex. 


pectation. 


143. Queſt. VII. How much ſhould a married man pay annu. 
ally during the continuance of his marriage, in order to purchatc 
an annuity for his widow, if he die firſt ? . 

The ſolution of the former queſtion gives the ſum of money 
which it would be neceffary to pay down inſtantly for that pur- 
poſe. It remains to ſhow what ſum paid annually would be equal 
to-that ingle payment: Tooele, 

If the firſt payment be not made till the end of a year, we mult 


find an annuity during the joint lives, whofe preſent valu: 


would be equal to the above mentioned ſum ; and, for this pur 
poſe, we divide the value in a ſingle payment by the value of the 
joint lives. But, if the firſt payment be inſtantly made, we mul 


divide by the value of the joint lives increaſed by unity: For an 


annuity, when the firſt payment is immediately laid down, is 
more valuable by a full year's purchaſe, than when the payment 
is only made at the end of the year. „ 

In the example given for the laſt queſtion, the value in a ſnge 
payment was L 84: 4: 6; and this, divided by 12.095, the value 
of the joint lives, increaſed by unity, quotes L 6.98, or L. 6 19 10 


the amount of the annual payment during marriage. 


144 If a ſociety be formed on this plan, and the money pad 
into a common fund, there will be few aunuitants for fercin 
years, and the annual contributions will be much greater than tir 
annual demands. The overplus muſt be improved at compound 
intereſt. After ſome time, the number of annuitants will in— 
creaſe, and the annual demands will exceed the annual contribu- 
tions; then part of the intereſt on the capital, which was accu- 
mulated during the firſt years, muſt be taken to pay the difference. 
But it will not be for many years, nor till the greateſt poſſible num- 


ber of annuitants have come on, that the whole intereſt will re. 


quire to be applied for this purpoſe. After this, if the number of 
the ſociety be kept always up, by admitting new members in pls 
| - 
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ob thoſe that die, the capital will continue ſtationary; the whole 
intcreſt, as well as the annual contributions, will be required to 
iy the annuities; and they will be ſuthcient, But, if the ſocie- 
ty be allowed to decay as the members die, the annual demands 


Jin ſoon exceed the contributions and intereſt, and the capital muſt 


be diminiſhed to make good the deſiciency. After the members 
are all dead, and the contributions of conſequence ceaſed, there 
will fil} be a conſiderable number of annuitants, and the capital 
will diminiſh quickly. At laſt, the number of ſurviving widows 
»in be few, when the capital becomes ſmall, and the laſt widow 


vil die nearly at the ſame time that the capital is exhauſted. 


145. If the members of ſuch a fociety ſind ſecurity to conti- 
nve the payments during life; divide the ſingle payment by the 
valne of the kuſband's life, increaſed by unity, if the firſt payment 
be made inſtantly; and the quotient gives the annual payments J 
which, in the foregoing example, would come to L. 5. 62. This, 
continued during the lite of the huſbands, will be ſufficient for 
providing annuities to their preient wives; but will not afford any 
to the widows of ſubſequent marriages. Ee 
If the whole body of men, in any profeſſion, be aſſociated in 
ſuch a ſcheme, as the miniſters of the church of Scotland are, the 

ayment of L. 6.98 may be diminiſhed, or the annuity increaſed. 
in the ſame proportion that the number of unmarried members 
bears to the whole ſociety. 


lf a fine be paid at admiſſion to the ſociety, the ſame muſt be 
ſubtracted from the value, in a ſingle payment, and the remain. 


der oniy divided by the value of the joint lives. In the foregoing 


exampte, if L. 35.08 be paid at admiſſion, befides paying the firit 
annual contribution by advance, then an annua! payment of L. 4 
will be ſufficient. | | 


146. Queſt, VIII. How much ſhould a married man give in a 
Ingle payment, or in annual payments, in order to purchaſe an 
annuity for his widow, which is not to take place, unleſs the mar- 
rage continue during a given term (ſuppoſe of ten years). 

The value, in a ſingle payment, to be made 10 years hence, is und 
as in laſt queſtion; but a ſmaller ſum at preſent will be ſufficient; 
becauſe, if a ſociety be eſtabliſhed on this ſcheme, many of the 


| Marriages will be diſſolved before the expiration ot ten years; and 


all the payments on theſe is ſo much clear gain; and alf 8 ..:6 
the payment made at preſent may be improved at compound inte- 
ell during theſe 10 years: therefore we muſt calculate the valre 
n a lingle payment for lives 10 years older than the propoled orics, 
and multiply the ſame by the chance that both parties thai: be 
alive at the end of 10 years; and alſo by the preſent value of L. 1, 
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payable 10 years hence. The laſt product is the preſent value in; 
ſingle payment; and, if we divide the ſame by the value of the 
joint lives increaſed by unity, the quotient is the value in an. 
nual payments, during the continuance of the marriage. 0; ; 
we divide it by the value of the huſband's age increaſed by unity 
oy quotient is the value in annual payments, during the huſbandt 
ite. | ” | 

Let us take the example uſed for illuſtrating the laſt queſtion, 


The huſband will be 45 years old, and the wife 35, at the end 


10 years; and therefore, 
From the value of the wife's life, ; 13-972 

Subtract the value of the joint lives 10.629 

5 5 3 2 
Chance of the huſband's living 10 years 222 
Chance of the wife's living 16 years 729 
Chance that both ſhall be alive 322 
Preſent value of L. 1 at the end of 10 years .67756 
Then 3.357 X . 67756 X 527 = 1.593, the number of pur. | 
_ chaſe that ſhould be paid fot the annuity. 

Some ſocieties of this kind increaſe the annuities to widows, if 
the marriage continue a certain number of years. In order to 
find the neceſſary payments, we muſt compute the value of the 
loweſt annuity, as directed in laſt queſtion, and of the advance 


annuity as directed in this. 


147. Queſt. IX. What is the value of an eſtate of I. 1 per an. 
num, in perpetuity, after the death of the preſent poſſeſſor? 


The full value of the eſtate is -— by H 110. Ex. 5. If we ſubtract 


from this the value of the given life, the remainder is the value of 


the reverſion. By Mr De Moivre's hypotheſis to ogg 7 ; which 


nr 


may be thus expreſſed in words: e 5 
Subtract the preſent worth of L. 1 at the end, the compliment 


ol life, from unity; multiply the remainder by the rate of interteit 


increaſed by unity; and divide the product by the ſquare of the 


rate multiplied into the compliment of life. 


Ex. What is the value of a reverſion after a life of 50, allowing 


Preſent 
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NETS From unity 1.000000 
Preſent value of L. 1 after 36 years 0.172659 
Ee, 827343 
Which, multiplied by | | 1.05 
| 36 69, or 002 5 | | = ,09).808710 
Preſent value of the reverſion 9.653 


The value of a reverſion, after two or more lives, or of a re- 
verſion depending on any contingency, is found, by ſubtracting the 
value of all the other intereſts from the value of the perpetuity. 
it þ repreſent the perpetuity, v the other intereſts, and R the re- 
Nverſion; then R p-. ; 1 


148. Queſt. X. What is the preſent value of an eſtate for a li- 
mited number of years, or for any term leſs than a perpetuity, to 
commence at the expiration of one or more given lives? = 
The value of any eſtate, when the poſſeſſion opens, may be 
computed by the foregoing rules. The preſent value is leſs, be- 
cauſe the poſſeſſion does not commence till a future and uncertain 
term: And this circumſtance will diminiſh the value of a leſſer 
eſtate in the ſame proportion, as it diminiſhes the value of the 
perpetuity : Therefore, if w repreſent the value of the limited 
eſtate when it commences, p, v, and R, as before: 

p: p-=v (R):: w: 7” Xu or 5 


In words: Multiply the value of the limited eſtate, when it 
begins to be poſſeſſed, by the value of a reverſion for ever after the 
prior eſtate (or by the difference between a perpetuity and the 
prior eſtate), and divide the product by the value of a perpetual e- 
ſtate in preſent poſſeſhon. 


149. Queſt. XI. What is the value of an annuity of L. 1, on a 
given life, payable twice a year, in equal portions ? Met 
The value ot an annuity is increaſed by receiving the payments 
twice a year, for two reaſons: Firſt, the annuitaut will receive 
a half year's payment more if he thould die in the laſt half year; 
and, as there is an equal chance that this may happen, the velue 
of this expectation, payable at his death, is 4, and the preient 


— 
— — 


value is = Secondly, he has always the uſe of the half 


year's penſion for half a year, and may improve it at intereſt ; 
hereby the whole advantage ariſing from the annuity, at the 15 
e Io 
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of the year, will receive an increaſe equal to the intereſt of the . 
nuity for a quarter of a year. And, fince the value of the why; 


_ annuity, if paid annually, is v, the value of this increaſe | 


25, which, added to the value of the above mentioned exyec,, 


12 2 WT” 34 . 6 I 5 | . 
tion, gives the whole advantage 4 or — Therefore, a penſion 

3 | 
Payable twice a year, is worth a quarter of a year's purchaſe mo 
than a like penſion payable once a year. | 


150. Queſt. XII. What is the preſent value of a ſum of mone) 

to be received at the expiration of a given life? N 
The value of a reverſionary eſtate is greater than that of a rever. 

ſionary ſum, which yields the fame intereſt; for, in the caſe of ar 


eſtate, the perſon intitled to the reverſion draws the firſt year's rent 


at the term which follows the poſſeſſor's death; whereas, in the 
caſe of a ſum of money, which is payable at that term, the ſuc. 
ceſſor mult lay it out to intereſt, and will not draw any rent til: 
year after: Therefore, the eſtate is more valuable than the ſum hy 
a year's purchaſe, when the poſſeſſion opens, and by a like propor. 


tion at preſent. If intereſt be computed at 4 per cent. a revcriin- 


ary ſum of L. 26 is equal to a reverſionary eſtate of L. 1; for, i 


L. 1 be taken from the ſum, inſtead of the firſt year's rent, ani the 


remaining L. 25 laid up at intereſt, it will yield a rent of L. 
for ever after; and, in general, a reverſionary ſum of p+1 is 
qual in value to a reverſionary eſtate of L 1: Therefore the pretent 
value of any ſum 3, after a lite whoſe value is v, may be expreſs 

. 

Pri | 38 

Ex. Let the ſum propoſed be L. 100, the age 40, and the rit 
of intereſt 4 per cent. _ 1 


p, or value of an eſtate of L. 1, at 4 per cent. 26.000 
V, or value of an annuity on a life of 40 13.190 
Which, divided by p+1 _ 8 26)11-804 
% Cn os quotes 454 

| 's Sum | 100 
Preſent value L. 45: 88. = 454 


151. Queſt. XIII. What is the value of a life-annuity lic 
runs from day to day, ſo that, in whatever part of the year the al 


nuitant dies, his heirs are to draw in proportion to the time el 


ſince laſt payment? As 
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As it is equally probable that the annuitant may die in any part 
the year, his heirs may reaſonably compound their expeCtation 
Fra half year's annuity, payable at his death, for there is an equal 
Thance that they may be intitled to leſs or more. The preſent va— 


: 4 9 x A . . | ; Ls ; . — |. a : 

Bis ob this expeQation, by laſt queſtion, is oor which, added 
3 | 258 2 

, the value of the life, calculated by Queſt. I. gives the full 


Z alue of the annuity. 


152. Queſt. XIV. How much ſhould a perſon give in annual 
yments, in order to intitle his heirs to receive a ſum of money, 
Wuppoſe L. 100, at his death? ; 5 
Find, by Queſt. XII. the preſent value of a reverſionary pay- 
nent of L. too, to take place at the expiration of the given lite. 
his gives the ſum which ſhould be paid down at preſent to ſecure 
Wne's heirs in the ſum propoſed. Then divide this fingle payment 
y the value of the life increaſed by unity; the quotient is the an- 
Wu! payment which ſhould purchaſe the ſame, 
Thus, a perſon aged 40 may ſecure L. 100 to his heirs by a pre- 
ent payment of L. 45.4, as was ſhown in queſtion XII, If we di- 


ide this by 14.196, the value of a life of 40, increaſed by unity, 
a. e quotient 3.2, or L. 3: 48. is the value, in annual payments, 
1 5 


153. Queſt. XV. How much ſhould a perſon give for a ſum to 


- | - . o Fu 8 5 
1s e. e paid to his heirs, in caſe he die, in one, two, Or more years ? 
ſent Ur, What ſhould a perſon give for aſſuring his life for a given 
Tg A | 


The chance of his dying each year, multiplied by the preſent va- 
ue of L. 1, payable at the end of that year, is the ſum which the 
ſurer ſhould receive for the riſk incurred that year. According 
þMrDe Moivre's hypotheſis, the ſeties — + ==—= + ==— 


\tended to as many terms as there ate years, gives the value ot the 
llurance, | ; : al 
Otherwiſe : Suppoſe a perſon aged 3o deſires to afſure his life 

or 19 years, the value of an aſſurance for the whole extent of life _ 
ay be found by queſtion XII. and alſo the value of an aſſu- 
ance for what may remain of his life after 30, providing he reach 
hat age but a leſs ſum, inſtantly paid, will be ſufficient to pur- 
haſe the aſſurance after 40; becauſe the aſſurer has the advantage. 
N the improvement of money for 10 years, and the chance of the 
erion's death during theſe 10 years in his favour. Therefore, ii we 
ultiply the aſſurance for the whole extent of life after 40, by che 

| 1. 1 8 chance 
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of L. I, at the end of 10 years, the laſt product 25.7 1s the preſent 


is equal to the value of the life. The terms of the ſeries given in 


4 per cent. is 9.017. It we multiply this by 442, the chance hat 


mount of the annual payment? 
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chance that a perſon now 30 ſhall live to 40, and alſo by the pre 
ſent volue of L. 1, due at the end of 15 years; the Jaſt produch i 
the prefent value of an aſſurance for the- remainder of à life k 
Zo, after 19 years; and, if this be ſubtracted from the full affurine 
of a fe now zo, the remainder is the value of an allurence 0 
thut life ſor lo years. | 3B 
Let the ſum aſſured be L. 100, and rate of intereſt 4 per cent 
the aſſurance of L. 190 on a life of 40, by Queſt. XII. 1 
L. 45:4; If we muftiply this by EIT tne chance that a per 
fon now zo ſhall hve to 40, and alfo by . 67556, the prefent value 


now 


value of the aſſurance after 40. 
Now, the value of a full aTurance on a liſe of 30 is L. 39. 
From which take the value of the remainder after 40 2559 


—— — __ 


Value of the aſſurance of a life of 30 for 10 years 13,99 


164. Queſt XVI. XVII. Required the preſent value of an au. 
nuity to continue for a limited nymber of years, providing a given 
life laſt ſo long? Alſo, the value of an annuity to commence xt 
the end of a given number of years, if a perſon, whoſe preſent age 
is given, be then alive, and continue to the end of his life? 

It is obvious that the ſum of the anſwers to theſe two queſtions 


$ 135. exhibit the values of the ſucceſhve annual payments durinz 
a given life; therefore the tum of the firſt n terms is the value of 
an annuity on a given life limited to 72 years, and the ſum of the 
remaining terms is the value of an annuity on the remainder of 
the fame life after n years. N e 
The eaſieſt method of ſolving theſe queſtions is the following: 
Let the g:ven age be 40, and the term 20 years. The value of a 
fe of 60, by Mr De Moivre's hypotheſis, reckoning intereſt ut 
TT, 
a perſon now 40 {hall live to 60, and alſo by. 45639, the preſent 
value of L. 1, at the end of 20 years; the laſt product is the pre- 
ſent value of the remainder of a life now 40, after 60 
Now, the full value of a life of 4o is 1 13.196 
The value of the above mentioned remainder 2.238 
The value of the firſt 20 years of the life 10.958 
155. Queſt, XVIII. A perſon deſires to pay a certain ſum annu- 
ally during the younger part of his life, in order to intitle him tos 
propoſed annuity for his ſupport in old age. Required the a- 


Ex, 
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Ex. A perſon aged 40 wants to ſecure himſelf in an annuity of 
. 20, in caſe he live to 60, for the remainder of his life, and pro- 
Woes to purchaſe the ſame, by annual payments, till he reach that 
Ec. How much ſhould he pay, reckoning interelt at 4 per cent? 
he preſent value of an annuity of L. 26, for the remainder of 
E. liſe whoſe preſent age is 40, after 20 years, is L. 44-76, by laſt 
Bucſtion. It remains to find what annual contribution for 20 
Ne eus, ſubject to fail, in the mean time, at the perton's death, is e- 
Wu! to that ſingle payment. Now, the value of an annuity for 
2 hit term, and ſubject to that contingency, is 10.953; and, if we 
Wdivide L. 44-76 by the fame, the quotient L. 1.08 is the value in 
annual payments In this ſolution, the firſt contribution is ſup— 
Wroled to be paid at the end of the 41ſt year, and the firſt paymen: 
received at the end of the Gift year of the perſon's life. I is eaſy 


1 


Ito make the neceſſary alterations, if the payments be made at the 


"2 


pegiuning of theſe years. / 


* 
3 
2 


156. Queſt. XIX. XX. A, the preſent poſſeſſor of an eſtate, has a 


2n. 
ven Wright to name a ſucceſſor, B, by his laſt will; but, after the death 
en ef B. the eſtate is to belong to C, and his heirs, ior ever What 


is the value of the two ſucceſſive lives, or of A's intereſt in the 
Hime? and what is the value of the reverſion, or of C's intereit _ 
4 * * ? : 5 | 

merein ! 


ons Ls 
11 Ihe value of the reverſion, in this caſe, is leſs than that of a 
ing reverſion after two given lives; for, if the lives be both aſſigned 
» of at preſent, they are waſting together; whereas, if the ſecond life 
the de appointed at the end of the firſt, A may die at an advanced 
; of age, and appoint for his ſucceſſor a perſon not in exiſtence at pre— 
leut, and who may be in the moſt favourable period of life when 
: ie ſucceſſion opens to him. 5 
FP If w repreſent the value of the ſucceſſor's life when he attains 
= poleſhon, p and v as before; the preſent value of the ſucceſſor's 
fat | 


ent nterelt, commencing at A's death, is repreſented by . 
e- | P: 

. ; | 6 3 
6 dakckore the value of the two ſucceſſive lives is v + w — 7® ; 


W-'! tie value of the reverſion is P —u—w + . 
1 the preſent poſſeſſor's age be 40, and the ſucceTor% preſumed 
„nch is the molt favourable age, the value of the ſecond lite, 


n Mr e MA; : : 
I Mr De Moivre's hypotheſis, reckoning intereſt at 4 per cent. 
70, of the two ſucceſlive lives 21.166, and of the reverſion 
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following years. "Theſe products give the value of C's expectation 


| ſhall be dead before the beginning of the ſame, is eafily found 


_ remainder by 2. 


lution, but are often unſupportably laborious. There are {ever 


| ſon's Select Exerciſes, and Mr Dodſon's mathematical Repoſitor!, 
if he chuſes to purſue it further. 1 


By purſuing the ſame method, the value of 3 or more ſucceſſi. 
lives may be obtained. | | 


157. Queſt. XX. XXI. A is poſſeſſed of an eſtate, which he pr 
poſes to leave to B; but, if he ſurvive B, he is to leave it to C, and 
his heirs. Required the value of C's expectation? 

Multiply the preſent value of the eſtate, and the value of the je. 
verſion at the end of one, two, and more years, by the chance tial 
the ſucceſſion may open to C, or his heirs, in the firſt, ſecond, an; 


of ſucceſſion each year; and their ſum, continued to the utmoſt @. 
tent of A's life, is the whole value of his expectation. 

Ihe chance of C's attaining poſſeſſion any year depends on A. 
dying that year, and on B's being dead before him, and may be 
conſidered as the ſum of two chances; for B may die before the 
commencement of that year, or he may die the fame year before 
A. The chance that A ſhall die in any aſſigned year, and that! 


from the table of probabilities; as is alſo the chance that A and} 
ſhall both die in that year. In that caſe, as the life of the elder i 
more fragile, it is more probable he will die firſt: Therefore, to 
find the chance that B will die firſt, we muſt add the chance of 
A's death in that year to the chance of B's death in the fame; and, 
as that ſum is to the chance of B's death, ſo is the chance that both 
{ſhall die in that year, to the chance that both ſhall die, and thit 
B ſhall die firſt. | ES 8 

It A and B be of the ſame age, there is an equal chance thit 
C {hall attain the eſtate on the death of the ſurvivor; and theretore 
the value of his expeCtation is found by ſubtracting the value of the 
longeſt of A's and B's lives from the perpetuity, and dividing the 


158. In this queſtion, as well as in ſome others of this chapter, 
and the two laſt of the former chapter, we have not fully diſcuſſed 
the ſubject. The methods we have pointed out will lead to a fo. 


expedients for ſumming the ſerieſes, and reducing the compu- 
tation within tolerable bounds ; but, as we have given convenient 
ſolutions of the moſt uſeful queſtions, and already rather exceeded 
our bounds on this ſubject, we muſt refer the ſtudent to Mr Siqp- 


1 59. 
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159. Queſtions for E xerciſes to the Learner. 


i EA perſon aged 40, who is married to a wife aged 35, deſires 
to ſecure her in an annuity if ſhe ſurvives, and that the amount of 
che annuity may be L. 20 at all events, L. 2: if he live 12 years, 
end L. zo if he live 20 years Required what annual contribution 
during marriage be ſhould pay for the ſame? 

. A perſon whoſe preſent age is 35, deſires to ſecure for him— 
ſelf, if he ſhould attain to old age, an annuity of L. 10, to com- 
mence at 60, and L. 5 more at 70, till his death; and to pay tor 
the ſame a ſum of money in hand, and L. 1 per annum, till he 
arrive at co. How much ſhould be pay in hand? | 
III. A perſon aged 50 has two daughters, aged 20 and 15; hom 


; bsc defires to provide in reverſionary annuities after his death, by 
te annual payments during his life. How much ſhould he pay to in- 
fore WS title them to J.. 30 each during their | —_ lives, and L. 40 to he 
ic WT furvivor ? 


IV. A ſociety for the benefit of widows admits members at or 
under 40, for an annual payment of L. 5, providing their wives 
be of the ſame age; but they exact a fine, at entry, if the wife be 
younger: What fine ſhould a perien pay whoſe wife 18 * oy 
old! | 

V. A ſociety of the ſame kind admit wembers above 40, but ex- 
act a fine at entry, from thoſe above that age, to compenſate the 
5 advantage which ariſes from the fame. What fine ſhould a man 

5 Pay at admiſſion ? 
1 Iwo perſons purchaſe the right of preſenting to a 3 


fan by turns, for L. 100. How much ſhould the perſon pay who has a 
75 rigbt to the firſt preſentation, ſuppoſing the age of the perſons pre- 
the ſented, at an average, 30 years! . 

160. As computations in compound intereſt and annuities are 
ter, very tedious, and therefore tables are commonly uſed in bulineſs, 


we ſhall inſert the moſt uſeful ones, and annex a ſhort explanation. 
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1 TABLE I. Amount of L. I Compound Intereſt. 


1 100 | 2 
i | 19 Z 3p cent 4 p.cent. | 5p.cent. | - 3y. cent. 5 5 p. cent. 
1 | | | $a | 
VETS — — us} Om 
| 14 I I. 3000 1. 4000 ; I.05500 $6 | $258 2.77247 | 3.55567 
18 2 1 06090 I. O8 160 1. 10250 2 2.88337 3.73346 
IE 31 3 1.092731. 12486 1.15762 | | 28 2.28793 2.99570 3.92013 
e 4 1.12551 | 1.16986 | 1.21551 | | 29 , 2.35657 3.11865 4.11614 
— WRC 5 1.15927 1.21665 1.27628 | 30 | 2.42726 3-24340| 4.32194 
4 6 1.19405 | 1.26532 | 1.34010 — — — — 
7 7 | 1.22987 | 1.31593 1.40710 LET 2.50008 3-37313 | 4.53804 
! | 8| 1.26677 | 1.36857 | 1.47746 © | 32 | 2.57508 3.40806 4.76494 
1 9 | 1.30477 1.42331 1.55133 | 33 2.65234 3.64838 5. 00319 
. 10 1.34392 1.46024 | 1.62895 | 34 2.73191 3.79432 5.25335 
it 1 — — | — 35 2.81386 3.94609] 5.51602 
[Bey II | 1.38423 1.53945 | I.71034 | 36 | 2.80828 4.10393 5.79182 
it 11 12 1.42576 | 1. 60103 1. 29586 | 37 2.98523 4.26809 0.08141 
84 13 1.46853 | 1.66507 | 1.88565 | | 38 | 3.07478 | 4-43881 | 6.38548 
1 4 | 1.51259 1.73168 | I.97993 | 39 3.16709 4.61637 6.70475 
1 15 | 1.55797 | 1. 80094 2.07893 40 3.26204 4.80102 7.0399 
N 16 1.60471 | 1.87298 2.18287 — | — 
Ui 17 | 1.65285 | 1.94790 2.29202 21 3.35990 4.99306 7.39199 
4 18 | 1.70243 | 2.02582 2. 40662 42 3.46070 5. 19278 7.70159 
163 FE I9 1.75351 | 2.10685 | 2.52695 | 43 | 3-50452 5.40050 | 8.14967 
Wi: 20 1.80611 2.70172 2.65330 || 44 3.67145 5.61652| 8.55715 
017%; — — — 45 3. 78160 5.84118 8.9850 
„ 21 1.86029 | 2.27877 | 2.78596 } | 774 3.89504 by 9.43426 
i 22 1.91610 2.36992 2.92526 7 4.01190 6.31782 9.90597 
1 23 1.97359 2.46472 3.07152 48 4.13225 6.505% | 10.40127 
1 24 2.03279 | 2.56330 | 3.22510 49 4.25022 | 6.83335 | 10.92133 
948. | 25 | 2.09378 2.66584 | 3.38635 | 50 4.38391 7.10668 | 11 4 
5 3 | | 
\ 0h TazLE I. Preſent Value of L. 1 en Intereſt. 
jy 1 F 5 ve | | <| 
i 1 8 8 t. p. cent. 2 36.cent. ap. cer. 5 ecent. 
1 5 3 p.cent. 45 cen | SP 1.5 | 128 
ST BAY 1970874 .961538 | .952381 | 26 1.463695 | -360689 | .281241 
| i: 2942596 .924556 | .907029 427 450189 346817 [. 67848 
1. 3 | -915142 886996 .863838 | | 28 1.437077 333477 | +255094 
1 41.888487 854804 822702 | 29 J. 424346. 320651 [242940 
ES 5 | .862609 | .821927 | .783526 | | 80 . 411987. 308319231377 
It 6 | .837484| -790315 | -746215 | | — 1 — 
1 7813092. 759918710681 31.399987 [296460 220350 
1 3 789409 730690 676839 32.388337 285058 09866 
15 „ 566417 0587.644609 | | 33 1377026 | -274094 ! 19% 
144 Io | .744094 | .675564 | .613913 | [34366045 263552 190355 
| — — - | | 35 ++355383 [253415 181290 
1 11.722421. 649581 | .584679 | 36 . 345032. 243009 172657 
| 12 .701380| .624597 | 556837 | 37. 334983 | -234297 | 164436 
13 | .68093x | .600574 | 530321 | | 38 325226. 225285 . 156605 
14 561178 5774745 | -505068 39 315754216621 149148 
1. 641862 535265 „481017 40.306557 . 208289 T4046 
16 623167 5339084581121 —} — — | — 
17 (05016513373 436297 41 297628 200278 . 
18487395 | .493628 | 415521 142 288959 | .192575 128840 
19 1.570286. 474642 395734 g 43 280543185108 5 122704 
20 553676456387 376889 44 272372178046 116864 
cs, | - aap———_ a 145 264439171198 111297 
21.537549 438834 .358942 | 1 46 1.256737 | .164614 |.105997 
a2 | .521893 | .421955 | .341850 | 1 47 '-249259 158283100949 
23 | 306692 :405726 | .325571 48 4241999 | 152195 | -09614% 
24 .491934 | 390121 .310068 | } 49 234950 .146341 091564 
25 |.477606 3375117 295303 150 |.228107 | 140713 | 067204 
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10.1591 
11.4639 


| T6, 5078. 
14.1920 
15.6178 
17.0863 
- | 18.5089 
16120.1509 
I7 | 21.7016 
23-4144 
1925. 1169 
25125 8704 


21 21 28.676 
22 30.5368 
23 32.4529 
24 34.4265 
25 36.4593 


Taeur IV. Preſent Value of L. 15 Annuity Compound Intereſt, 


8 1 e 


Our. VIII. 


—— — * 


1. o 
2.0300 


3.0909 


4.1836 | 
5.3091 
6.4684 
7.6624 
8.8923 


— 
Z p-. cent 4P- cent 


1. 000 
2.0400 
3.1216 
4.2465 
5.4103 
6.6330 
7.8983 
9.2142 
10.5 828 
12.006 f 


13.4864 
15.0258 
16.6268 
18.2919 
20.0236 

21.8245 | 
23.6975 
25.6454 
27.0712 
29.7781 


31.9692 35.7193 
34.2480 38.5052 
36.6179 | 41.4305 
39.0320 ' 44.5020 
41. 6459 | 47-7271 


INTEREST TABLES. 


4 


5 p. cen f 


g 1.00 * 
2.9599 | | 
3.1525 | 
4.3101 
5.5256 
6.019 
8.1420 
9.5491 
11.0266 


12.5779 


14.2063 
15.9171 
17.7130 
19.5986 
21.5786 
23.6575 
25.8404 
33-1324 
30.5390 
31.0660 
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2p.cent | 4 p.cent 
0.9709 | 0.9615 
I.9135 1.8861 
2.82866 | 2.7751 
3.7171 | 3-0299 
4.5797 4.4518 
F 
6.2303 | 6.0021 
7.0197 | 6.7327 | 
7.760T | 74353 | 
8.5302 | 8.1199 
9.2526 38.7605 
9.95740 | 9.3851 
10.6350 | 9.9856 
IT.2961T' 10.5031 
IT.9279 11.1184 
12.5611 | I1.6: 23 
13.1661 | 12.1657 
T3.7535 | 12-0593 
I4.3238 | 13.1340 
14.6775 | 13-5903 
15.4150 14.0402 
15.9369 13.4511 
16.4436 [14.5568 
16.9355 | 15-2470 
17.4131 j 15.6221 | 


TaBLE III. Amount of L. 


5 p. cent 


0.9524 


1.8594 | 


2.7232 
3.5460 


4.3295 


3.077 
5.7864 


6.4632 


7.1078 


7.7217 


8.3004 

8.8633 
93938 

9.8980 
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10.8378 
11.2741 
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12.0853 


12.4622 
12.8212 
13. 1630 
13.406 
13.7986 


14.939 


1 Annuity Compound Intereſt. 
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63.2750 


78.0633 


100 3965 
pt; 104. 4084 
108.5 406 | 


3 p. cent 


38.5539 
40.7096 
42.9399 
45.2189 
47.5754 
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50.0927 
52.5028 
55 0778. 
57.7302 
60.4621 


63.1742 
66.1594 
72.2342 
75.4013 


— = 


82.0232 j 
85.4339 
89.0484 
92.7199 
96.50T4 


112.7969 


3 p.cent 


17.8768 
18.3270 


19.1885 
| 19.6004 


20.3888 
20.7668 
21.1318 
21.4872 
21.8323 
22.1372 
22.4925 
22.8082 


23.4124 
23.701 
23.981) 


24.5187 
24.7754 
25.0247 
25.260; 
25.5017 
| 25-7298 


49.9676 


104.8196 


18.7640 


20. 004 
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24.2543 


44.3117 
47.0842 


52.9663 
56.0849 


—— —ů 


59.3283 
62.7015 
66.2935 


69.8579 | 


73-6522, 


77-5983 | 


81.7922 
85.9703 
90.4091 
935-0255 


99.3265 


110.0124 
115.4128 
121.0294 
126.8706 


132.9453 | 


139.2632 
145.8337 


152. 6671 


| 4 p. ent 


15.9828 
16.3296 
16.6631 
16.9837 
17. 2920 


I 7.5865 
17.8736 
18.1476 
18.4112 
18.6646 
18.9083 
19.1426 


19.5645 


19-9931 
20.1855 


20.3708 
20.5488 
20.7200 
20.8847 
21.0429 
21.1951 
21.3415 
| 21.4823 
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19.3679 


19.7928 


5F p. cent 


51.1135 
54.6691 
58.4026 
62.3227 
66.4388 
70.7608 
75.2788 
80.0638 
85.0070 
99.3203 
95-3363 


101.6281 
197.7095 
114.0950 
120.7998 


2 — 


127.8398 
I 35-2315 
142.9933 
I5I.I430 
159. 700 
168.0852 
178.1194 


188.0254 
198.4267 
209. 3480 


p. Cent-- 


14.3752 
14.6430 
14.8981 
15.1411 
15.3725 


— —— % 


15.5928 
15. 8027 
16.0025 
16.1929 
16.3742 
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17.9810 
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TanL E V. Probabilities of Life at Breſlaw by Dr Halle, 
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TAL VI. Probabilities of Life at London by Mr Simpſon. 
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rr. VII. ANNUITY TABLES, 
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EF Taps VII. Value of an Annuity of L. 1 for a 
| according to Mr De Moivre's Hypotheſis. 


A ge 


— 


9.10 
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4.20 
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3 p. C. 
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e values of ages under 10 are greater by the hypotheſis; but, as the hypo- 
thelis docs not apply to the firſt period of lite, we have marked theſe ages againſt 
uch as correſpond nearly in value, according to the beſt tables, 
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cane. VIII. ANNNUITY TABLES. ” 


rag X. Valu? of an Annuity of L. 1 on two Joint Lives, 


i , * — = 
according to Mr De Moivre's Hypotheſis, 


Ages: 3 p. C. 4p. C. Ip. Gor Ag. 3D. C 146-0. [:55.C. 
3 ian | | — — | P— —— f | — —— — 
10 15 206 13.342116 30 12.434 18.79 r 733 
15 14.878 13.00 [Tf. O01 nns 54 
20 14.503 12.803 11.430 | oO | 12 102 ! 10.423 1.514 
25 14.074 12.439 [TT. 182 30 | 45 10.398 9.943; 9412 
30 13.585 12. 10 10.834 50 To. 183 9.345 | 8.620 
35 13.025 11.655 | 19.537 55 9.338 | 3.534 i 8 918 
40 12.381 [f. 156 10. 12880 60 8.338 7.779 80 
45 11.644 19.564 | 9 646} 65. 7.161 0.743 [ 6,373 
| 30 19.796 | 9.371 9.274 | 70 5.777 5. 025.254 
55 9.822 9.0579 8.37 — — ö — 5 
60 8.704 S. 1o5 7.572 133 k. 3a | 10:55: 3.650 
05.7: F417 1 0.989 | 6.585 : 4 #0 II. 175 10.157 9.291 
179, 5.936 5.652 F. 391 45 10.642 9.90% 913 
— — 8 55 9.955 9.14, | 8.450 
15 14.574 12.860 11.478 | 35 55 4 9-156 758 7.879 | 
201 T4.225 12.593 12400 1 060 | 8.202 7-0; 74878 | 
25 12.822 | 12.28T | 11.22 65 7.066 f 6.565 [6.294 
30] 12.359 11.92 10 736 70.718 5.450 [6.203 
351 12.824 | 11. 501 10.402 | | — |,— } — — 
| 40; 22.207 11.013 10.008 40 10.777 | 9.826 | 9.014 
45 I1.490 | 10.440 9-541 45 10.283 4% 8.671 
30 10.675 | 9-707} 8.985 50 | 9.67 8.911 | 8.244 
551 9-727 975 8.31840 55 3.936 8.283 7.710 
60] 8.632] 8.041 7.515 60] 8.038 7.510 | 7.039 
65| 7-377 | 0-934] 6544]! [651 6.951] 6.555 0.78 
| 70] 5-932] 5-023 | 5-304 79 | 5.046 F. 383 5-141 
„ 7 . 3 
20 13.904 12.341 T1. 07 PL 9.863 | 9.063 370 
25 13.531 12.051 10.840 | 50 | 9.331 | 3.617 1.037 
30 13.098 11.711 10. 565 | 77 8.662 3.0 =O 
5] I2.594 | II.314 4 10.278 | 45 | Go 7.831 35, 75 
40 12.008 10.847 9.870 ZÞ | 65 6.907 6.425 6.080 
4] IT.325 | 19.297 [9.420 70.550 5.300 |. 5. 63 
52] 10:536 1]: 9.648 3.88800 © To 8.892 5 
56 7] 8% 83-2331} 353.312 7.738 7.230 
55 85 6.549 7-997 1:45] 50 {601 7.568 | 5,091 | 6.664 
*[- 7-308. | 0.882.1..6.49: 65 | 6.623 6.258 [ 5.920 
7]. 5508 1. .5:590}- $5338 20 5.442 | 5-I93 |. 4:964 
FE eee e —[| 15s} 7999 | 7:532 873 
250 T3-I92 | IT.766 | 70.621 | j co E 3 | 6.581 6.586 
30| 12.794 TT. 468 10.367 || 65 6.379} 6.036! 5 724 
35 | 22-333 | TT. 995 10.007 ” 70 5.2901 FC. 073 N 4.833 
„TT 
5 454 TI. 130 [ 10.131] 9.278 bo | 65 1 3 
e dn 9 3 or | | 4.258 4.053 
55-1. 94984 $-766 | . % „ IE 4290 [is 
'bof 8.4521 7.380} 7.371, |g, | 65 | 5-547 | $4277 | 5-O3L 
651. 7.241 6.826 6.440 | 294.723 4.71 4.387 
70 8.826 .I 3.294107 79 7270 4.104 | 3.952 
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This, and the laſt Ta 


Annulties. 
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160. Theſe tables contin the amount of L. r, the preſent value 


95 Ir L. 1, the amount and preſent value of an annuity © L. f, for 
on. Pu number of years not exceeding 50; and the preſent value of 
In annuity of L. 1 for bngie and joint lives, according to Mr 
e \loivre's hypotheſis, and the London tables. They are calcu- 
2 _— > EG 2 4 0 3 = 
ed at 3, 4, and 5 per cent.; and are eaſily applied to any ſum. 
18 or annuity by multiplication. . 

5 2 3 i ! | 

. Er. Required the value of an annuity of 50 guineas for 20 
2 ears, at 5 per cent. compound interelt ? 

5.0 | . c | | | r 

3 Value of an annuity of L. 1 for 20 years 12.4622 

Fa Zum of the annuity . 52 


Anſwer L. 654 · 5. 3} 654-2655 


bh wo . Q 


161, If the intereſt or preſent value of any ſum for a period 


— greater than 30 years be required: lake two or more terms from 

57 he tables correſponding to numbers of years, whoſe ſum may be 

1 qual to the given number. The product of theſe terms, multiplied 

1's nto each other, is the amount or preſent value of L. 1 for that pe- 

93 jod 1 0 8 

4.9 Ex. What is the amount of L. 1 in 80 years at 4 per cent.? 

5 ED Amount in 50 years 7-10668 

4.7 Multiplied by amount in 30 years 3.24240 

4 # : Wes 

85 Amount in 80 years 23. 04980 

4.2 | ry | ESE | 

— 162, To find what annuity for years or life may be pur- 

30 haicd for any given ſum: Divide the given ſum by the value of 
Ex. What annuity may a perſon reſiding in London, aged 4g, 
e for L. 1000, reckoning compound intereſt at 3 per 
ent.? e e 5 | 
Value of a life of 45 from the London tables, 12.3) ro 

e Annuity ſought 81.3 
Nats | ö 


In like manner, the principal, which will increzte to a given 
mount, in any number ot years, or the ſum payable at any 


* time, equivalent to à given ſum at preſent, may be 
und. 5 es el TG 


163, 


163. To ſind in what time a given ſum or annuity will increy; 
to any propoſed amount, when improved at a given rate of com. 
pound intereſt: Divide the amoun: by the ſum or annuity, and 
look for the quotient, or the neareſt number to it, in the tables; 

. 4 * . lp 1 36 ; X 8 l 
againſt which you will fin the number of years ſought; and, 


when the number is not exactly found, the anſwer may be conti. 1 
nued to a decimal in the ſame manner as in 5 74. | 4 
5 1 1 | Cle de V 
Ex. In wazt time will L. 15 amount to L. 22: 2 ſh. at 4 per cent; r. 
15022. | : \Q 


1+.4500, which correſponds to 10 years nearly. 
164. To find the value of two joint lives when the ages are ng 

given in the table. | | 

If one of the ages be given in the table, find the value of the 

| fame, when connected with the two neareſt ages in the tables to the 


_ propoſed ones, and take a proper arithmetical mean between theſe 
for the value of the annuity ſought. 1 


Ex. Let the ages be 40 and 66, and rate 4 per cent. the values 
of two joint lives of 40 and G5 is 6.556 Ol 
o 40 and 7 is 5.383 


Difference 1.173 


And, ſince the propoſed age of the elder is only one year above ij 
and the table increaſes by periods of 5 years, we ſubtract one fit 
of the difference from the former value, which gives 6-322 for ti 
value at the ages required. | ET 


. 
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If given ages be 42 and 66, neither of which are in the tall, 
we proceed as under: 


Value of two joint lives of 40 and 66, as above, 6.322 
45 and 66 6.200 


Difference 122 


And, if we ſubtract 3 of the difference from the fort 
the remainder 6.273 is the value of two joint lives of 42 ® 


' 165. To find the value of three joint lives: Take the val 
the two oldeſt, B and C, and find the age of a ſingle life D oft 
ſame value. Then find the value of the joint lives of th: 

your 
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dunceſt, A. and D, which is equal to the value of the 3 lives 
8 jired. | 
Ex. Let the ages be 40, 55, and Ge, the value of two joint lives 
s and 65, at 3 per cent. by Mr De Moivre's hypotheſis, is 
370; and this is nearly the value of  fingle life aged 90. Then 
de values of two joint lives of 46 and 70 is 5.646; which is alſo 
Pe values of the three lives propoſed. * 

The two laſt rules are only approximations, but are generally 
ach enough for practice. And, if the mean between the value 
WW an annuity at 3 and at 4 per cent. be taken for the value at 32 
Wer cent. and the like for 32 per cent. the errors will not be very 
Woniiderable. 
* ; | | 
= The following Table ſhows, by inſpection, how many years and 
ays an annuity, purchaſed at any given rate, muſt be enjoyed be- 
re the annuitant be indemnified. a 


— 


9 


4g 


* 
: 


* 
2 
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TABLE 
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Tarts XI. Poſſeſſion that will reimburſe the Annuity, 


i 
— 


71 


16% 23. 41 


E 

= 

IM 3D: " 

F 
. . 

1 5.182 
51 6. 37 
6 | 6.261 
63 | 7-124 
7: 3-350 
+ 8.227 
8 9.104 

1 . 9.350 

9 | 10.2 30 
92 11.128 
10 12. 24 
102 12.202 

11 13 200 
11, 14.115 
1% 1 35 39 
125 | 15 329 
13 | 10.204 
12% | 17.200 | 
14 | 18.160 } 
144 19115 
15 | 20. 82 
I53 21. 59 
16 22. 45 


ANNUITY TABLES. 


| 27-185 | 35. 


40 C. 5 p. C 
1 D. . 
5.252 5-327 
6.122 | 6.216 
6364 | 7-113 
7.247 |. 2-20 
8.137 | 8.303 
9. 34 | 923k 
9.304 10.172 
10.217 | 11.125 
11.138 |] 12. 92 
12. 69 13.75 

13. 9 | 14+ 75 
13-324 | 15. 94 
14.286 Þ 16.134 
15.25. | 19.196 
16.246 [ 3.285 
17.240 20. 38 

| 18.261 |] 21-189 

19.292 239% 13 
20.340 24247 
22. 432108 
23.132 [28.151 

24.245 0.209 
20. 18 | 22.360 
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CHAP. I. BILLS OF EXCHANGE. 


1. A BILL of Exchange is a written order for the payment 
of money iſſued from one place, and directed to another. 
| The practice of ſettling accompts, and tranſacting payments, be- 
tween foreign merchants, by means of bills, is now univerſally e- 
ſtabliſned, and reduced to a regular ſyſtem, and has contributed, 
along with other cauſes, to render the operations vf modern com- 
merce more eaſy, and, of conſequence, more extenſive, When 
goods are ſent to a foreign country, the merchant who exports 
them may not incline to bring home an equal value of goods in re- 
turn. The tranſportation of money is forbidden by the laws of ſe- 
veral countries, and is always attended with riſk and expence. By 
means of bills, the goods which one merchant exports are paid by 
thoſe which another imports; and, if the whole values of exports 
and imports be unequal, the balance is ſettled by bills on a differ- 
ent country; and every merchant is enabled to clear his accompts 
| Vithout expence or delay, and without being engaged in inconve- 
ment branches of trade, in order to make his payments effeCtual. 
This expedient was unknown, or, at leaſt, not generally practiſed 
by the ancients. The invention is generally aſcribed to the Jews, 
uring the middle ages, who were induced to tranſmit their mo- 
N -- MY .-: ©. may 
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rey ſrom place to place, in order to elude the frequent exadiinn; 
they were expoſed to, or apply it in places where it afforded the 


greateſt profit. 


2. The form and uſe of a bill of exchange will appear from the 
the icllowing example: 


N 50. Amſterdam 19th March, 1776 
Thirty days after date, pay this my firſt Bill of Exchange to Mir 
| 0p Litec, or order, one bundred and hfty pounds Sterling, 
value received, and plac e it ton: y accompt, as per at vice. 
10 Mr Alex Adair Jaceves Vn. 


LONDON. | I 

; mi 

We may ſippole that J. Van Ruiter of Alter has occ2- | 
fon to pay L. 150 to john Hanway of London, and applies to wh 
Jacques Vygh, w 'ho agrees to ſupply him with a dill for that Pure Y 
poſe. The bill i is drawn according to the above form, and delivers. 9 
to Van Ruiter, who pays the value in Dutch money to Vygh; 2nd 15 
ſents the bill to Hanway, after indorſing it, by writing on the * 
back as follows : 1 c 
32 

Pay to Mr John Hanway, or order, value in accompt. ; 

J. VAN KvuiTtEs. R 


If the bill be tranſacted by traffic K ing merchants, Jacques Vygh 

may be any exporter of goods, who is therefore intitied to draw 

bills for the value; Van Ro; ter may be any importer of goody who 
has occaſion to ſend bii]s to London for payment of fuch articles as 
he purchaſes there. In places which have a frequent intercoutſe 
with, ac other, there are generally merchants eftabliſhed, who 
deal regularly in bills, by ſupplying thoſe whote buſinels conſiſts in 
import: Ftp "and purchaiing from tholc Whole buſineſs conlilts in 
expo rt ation. 

When] Hanway receives he bill, be preſents it to Alexande 
Adair, and, if Adair be willing to engage for the payment, he 
binds himtelf by writing on the bill, under the ſignature, 
Accepted. 


| ALEX ADAIR | 
and returns it to Hanway, who may keep i* till due, and preſent 


it lor payment; and, when he receives the money, he writes on 
the Lack of the bill, under the indorſement, 


Received the contents, Joun 1 
And delivers the bill, thus duicharged, to Adair. 


If Hanway chuſes, he may transfer the property of the bill by a 
ſecond indoriement, which is written under the Arn in the fol. 
lowing form: 


Pay Mr Henry Broke, or order, value received, 


Joy Hanwary. 

Aſter this, the bill belongs to Brooke, who may « cither demand 
payment, Or indorie it again. Thus, it may pais through any 
number of hands by repea SEN int dorſements; and the perſon who 
receives the payment a1tcharges the bill, in place of Hanway, as 
abere. If the money be paid £0 4: Terk or ſeivant, he ſigns, as 
witneſs, under the ſubſcription of his maſter, 

There are generally four pertons concerned in a bill of exchange : : 
The drawer, J. Vygh, by whoſe order the money is paid; the re- 
mitter, 7. Van Nuiter, at whote dehre it is drawn, and w bo {ends 
it to the place of payment; the poſſeſſor, John Hanway, to whom 
the bill is ſent, and who 1s intitled to receive .the payment ; and 
the drawee, Alex. Adair, to whom it is directed, and who, after 
he accepts it, is called the accepter. If the bill paſs from hand to 
hand, by indorſement, there are ſeveral pofſeflors, each of whom 
is called the indorſbe, in reſpect to the perſon from whom he 1ecei- 
ved it, and the indorier, in reſpect to the perſon to whom he trani- 
fers its Thus, Banway is indorſee to Van Ruiter, but indorſer to 
Brooke. If Van Ruiter go to London himſelf and receive pay- 
ment, there are only three perſons concerned, and the bulineis is 
ſiniſned without any indorſement. 

The above bill, before it be accepted, is aln termed ]. Vygb's * 
draugut, and, after wards, Alexander Adair's acceptance. 


3. We ſhall now give ſome more ſpecimens of bills under diſ- 
ferent circumſtances, and ſubjoin ſome obſervations on their ſe— 


reral clauſes, and the incidents which occur in the courſe of their 
negotiation. 


No 2. Lrs. 1500 1 Toth June 1776. 


At uſance, pay this my only Bill of Exchange to Monſieur Pierre 
La Roche, or order, one thouſand five hundred Livres Tournois, 


value received, and place it to my accompt, with, or without ad- 


To Mr J. Godefroy, | 1 FV 
PARIS. 88 155 Accd. J. GODEFROY, 


No. 


——— —— — 


— — — E—jä—ͤ öä — 
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No, 3. L. 48:16:89. London, 15th Auguſt, 15:4 
Twenty days after ſight, pay this, my firſt per Exchange, to Nr 
Patrick Oharo, or order, two hundred and forty-eight pounds (x. 
teen ſhillings and eight pence Britiſh, at the current exchange, 
value in accompt, and place it to my accompt, without further a4. 
vice. | 
Jo Mr Simon Fitz Herbert, J. CoLEBROOKE. 
DvuB1.1N. 23d Aug. accd. 
| 1 SIMON FI TZ HERBERT. 


No. 4. J. 87612.  Fdinburgh, 18th September, 1779, 
Thirty days after ſight, pay this, our firſt per Exchange, to Mr 
T. Van Egmont, or order, eight hundred and ſeventy fix guilder 


twelve ſtivers, current value received, and place it to our accompt, / 
with, or without advice. „„ 1 The 
To Mr J. Murdoh, Mu RRAT & RoBERTS0X. du 
ROT TER DAM. Zoth Sept. accd. J. Mu Rpoh. ſuiv 
S ͤ Edinburgh, 12th Nov. 1776. 
Againſt the thirty firſt day of December next, pay this, our firſtper 
Exchange, to Mr James Hope, or order, three hundred pound: 
Sterling, value received from Mr Alexander Dryſdale, and place 
it ie per ee. b „%%% Cn ns No 
To Mr William Smith, CRAWFORD & HuxTER. 1 
e LoN DON. Accd. per procuration of W. Smith. tho 
| 5 JAMES GENTLE. Yo 
No. 6. Milrees 275 _ L.iiſbon, 18th June, 1776. 
At two and a halt uſance, pay this, our firſt per Exchange, to 
the order of Mr Samuel Malcher, two hundred and ſeventy-five 4 
milrees, at five ſhillings and eight pence per milree, value in ac. 
compt with Mr J. L. and place it to your accompt, as per advice. ¶ the 
To Mr e Faincis Pit tnt & 0 N 
LoN DON. | ner. WW 
| i 0 
A ſecond Bill for the ſame. 
No. 6. Milrees 275. 1 | Liſbon, 18th June, 1776. WI 
At two and a half uſance, pay this, our ſecond per Exchange, 4 
(firſt not paid,) to the order of Mr Samuel Malcher, two hundred 15 
and ſeventy-five milrees, at five ſhillings and eight-pence per. 
milree, J value in accompt, and place it to your accompt, as pet N 
advice. . 3 
To Mr Thomas Beckford, FRANC1S PALYART & Co. * 


LONDONe 


No 
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No. 7. L. 500 8. Chriſtophers, 6th June 1776. 
Sixty days after fight, pay this, our fourth per Exchange, (firſt, 
cond, and third, not paid,) in London, to Mr A. Seton, or or- 
der, five hundred pounds Sterling, value received, and place it to 
xccompt of Mr J. Nugent, as per advice. „ | 
To Mr Al. Guthrie, ED1N. HENRY HILL & SON. 
Payable in LONDON. roth Aug. accepted 
| ALEX, GUTHRIE. 
Payable at the houſe of J. Smith. 


A French BILL. 


V | 5 Paris, zoth June, 1775. 
A double uſance, payez per cette premiere de change, a Monſ. 
Thomas Meldurp, ou a ſon ordre, cinque cens cinquante florins 
du baric, valeur regue de Monf. P. Barillon, et paſſez a compte, 
ſuivant avis de votre tres humble ſerviteur,, : 
A Monſieur 'T. Kempter, Ix AN MERCHAN x. 
AMSTERDAM. : VV 


An Inland BILL. 
No. 9. L. 1000. 


: Vork, 18th May 1776. 
At ſight, pay to the Right Hon. Earl of Derby, or order, one 
thouſand pounds, value received, and place it to accompt of the 
York-Banking Co, as adviſed. _ VV 
To Meſſrs Honey wood and Co. R. PRITCHARD Treaſurer, 
8 LONDON. „„ . 


4. The clauſes in a regular bill are, 3 
iſt, The ſum, L. 150, which is generally marked in figures at 
the top of the bill, towards the left hand,  _ „ 
2d, The place and, date, ( Amſterdam, 17th March, 1776, 
which is written on the ſame line, towards the right hand. 
3d, The time of payment, (Thirty days after. date) in which 
Cauſe the number is always expreſſed in words. Bills are gene- 
ally payable at a certain number of days, weeks, or months, after 
ate; ſometimes at ſight, or on demand, as No. 9g. ; ſometimes 
« ſo many days, weeks, or months, after ſight, as No. 3. 4. 7. 
vhich form is generally uſed in bills from America and the Eaſt 
Indies, on account of the uncertainty of their coming to hand at 
ay fixed time. Sometimes on a certain day, which is neither 
connected with the date nor preſentment of the bill, as No. 5. If 
te payment be connected with an uncertam event, as a month 
er the arrival of a ſhip, the bill is reckoned irregular, and is 
mmm — not 


Tf the bill be loſt, the drawer is obliged to give a tecond, wh 
that clauſe is thus expreſſed, Pay this our ſecond Bill of Rx 


cured, if neceſſary; and ali ſubſequent bills muſt be exact copiez 


ſee No. 6. 7. In the Britith colonies, four bills on Britain ar 
nerally made out at the fame time, which are called a Set of Fr. 


or order.] 'ihe words, or order, which are always annexed, em. 


word is often omitted. 


or, it may be drawn payable at the current exchange, which, in 


which prevails at the time of payment. See No. 3. 6. 


Value in Accompt with Mr J. S. if the drawer is to ſettle with an- 
ther perſon, as in No. 6. 85 Ps 
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not intitled to the uſual privileges. Foreign bills are often draw 
at uſance, at double or treble uſance, at half uſance, or the i. 
as No. 2. 6. 8. Vance ſignities the common time allowed 10 
payment by the cuſtom of the places where the bills are um. 
acted. | Z | | | 8 oy 

_ 4th, The number of tha bill, Pay this my firſt Bill of Exchange, 


Crem 


7 7 77 
k; 


firit not paid. In Ike manner, a third bil}, or more, may be pra. 
of the fir ſt, in all other parts, excep the clauſe of the number. 
1. i, 


ge. 


change, and tranſmitted by different ſhips, as a ſecurity again{} ac. 
ciderits and delays. If there be no reaſon to think a fecond bil 
will be needed, that clauſe may be expreſſed as in No. 2. 3 and, in 
inland bills, the clauſe is fometimes entirely omitted, as in No, (. 
Stb, The perſon to whom the bill is payable (To 7. Van Nutte, 


power him to transfer the property of the bill by indorſement, Ik 
it be known that he is refol ved to indorſe it, that clauſe may be er. 
preſſed as in No. 6. It is neither neceſſary nor uſual to annex the 
remitter's deſignation. 5 of 

- 6th, The ſum, (one hundred and fifty pounds Sterling, which 
is always written in words. If there be different kinds of money, 
at the place of payment, the kind which the payment muſt be made 
in is mentioned: Therefore, the word Sterling is neceſſary in bil 
payable in Scotland, as otherwiſe Scots money might be underſtood; 
Fan, in Englith bills, where there is no other kind of money, that 


Bills are generally payable in the money which is current at the 
place of payment. If the ſum be expreſſed in che money of the 
place where it is drawn, the rate of exchange ſhould be mentioned, 


that caſe, is ſettled between the patties, according to the rate 


Ith, The conſideration for which the bill is given, Value rere. 
ved, if the money be inſtantly paid; Value in accompt, it it r 
main a debt due to the drawer, as in No. 3. Value received fr 
Mr A. D if the money be paid by another perſon, as in No. 5.% 


- 8th, The direction given to the perſon on whom the bill is drawly 
in what manner he ſhould charge it, {and place it to my accomp! 
If the bill is drawn by deſire, or on accompt of another perſon, the 


payer is direQed to place it accordingly, as in No. 7. gl 
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oth, The clauſe of advice, as per advice, if it be intended that 
">rard ſhould be paid to the bill unleſs a ſeparate letter of ad- 
come to hand; without further advice, when no ſeparate let- 
s written; with or without advice, when a letter of advic? is 
ended, if it be the drawer's defire that the bill ſhould be ho- 


ired, although the letter of advice do not come to hand. ” 47 
5th, The ſignature or ſubſcription, Ja, Vygh. The common 1 


iy of figning any paper 1s, by tae perton's Chriſtian name and 

name. Peers ſign by the title of their peerage; Peereſſes b 

vir Chriſtian names, and title of their peerage; Bilhops by their 
heiſlian names, 2nd title of their ſee. Two or more merchants 

company, aſſume ſome denomination, which is called their frm, 
er which their buſineſs is conducted; and all the partners uſe 

in ſubſcribing papers which relate to the buſineſs of the compa- 

„ The firm generally conſiſts of the ſirnames of the partners, as 
Murray & Robertſon, No. 4; but, if one of the partners be ſupe- 
or to the others, by age, fortune, or relation, his name is ſome- 

mes the only one in the firm, and the otbers are comprehended | 
; ſome general expreſſion, as Francis Palyart & Co. No. 6. | 
ary Hill & Son, No. Jo | RS 

A procuration is a deed whereby one perſon authoriſes another 
) ſubſcribe for him, and binds himſelf to be anſwerable for his 
tels. If a clerk ſubſcribe, by procuration, for his maſter, he 
entions the ſame, along with his ſubſcription, as in the accep- 
nce of No. 5. If the officer of a public company execute any 
el for the company, he annexes his office to his ſubſcription, as 
Merchants always ſubſcribe their names, or firms, in an uniform 
anner, and in a larger character than their common writing, It 
as formerly the cuſtom with many to embelliſh their ſignatures 
lome peculiar marks of diſtinction; but a plain ſubſcription is 
ow more approven of, and experience ſhows that it is mote diffi- 
ult to counterfeit. FF; , To 
11th, The direction, To Mr Alexander Aduir, London, which is 
ally written under the left hand. | | - 1 
lhe 1ſt, 4th, 8th, and gth, of theſe particulars, are proper, and wet, 
Immon, but not eſſential. The clauſe of value is required by ſtatute, 
order to intitle the poſſeſſor of the bill to ſummary execution; 
| the other articles are neceſſary to render the ſenſe compleat. 
be place of payment is not commonly mentioned, being under- 
vd at the dwelling-houſe or office of the accepter; but, if a bill 
tended to be paid any where elſe, the place of payment is ge- 
rally mentioned, both in the body of the bill and in the direc- 
on, as in Nc. 7. though either of theſe is ſufficient © 


d 


4. The 
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the back of the bill, and againſt the end of the line. It is not u 
eſſary to mention the place or date; but, if a bill drawn in Eng 


effect to bring it under the regulation of foreign bills; wherex,, | 
the indorſement be not dated, the bill, after it is ſent back to Eng 


bills by poſt, unleſs the indorſements be filled up. 


Wi The acceptance is written at the foot of the bill. A bill ſhoul 
be preſented for acceptance as ſoon as it comes to hand; and, if the 


ent to bind him for the payment. If the bill be drawn payable aſt 
. tight, he marks the date of his acceptance, in order to fix the tin 
of payment, as in No. 3. 4. 7. If he hebtate with regard to 2 


order to fix the time of payment. In London, bills are general 


pay it, as in No. 7. The bill is then ſaid to be domiciled. 


r . " n 
— — —— — 
IIS 


4- The incidents which bills are ſubject to after they are de; 
vered by the drawer, are indorſement, acceptance, payment, an 


I. The indorſement is commonly written accroſs the payer, 


land, and alfo payable in England, be ſent abroad in the cor 
of buſineſs, an indorſement, dated from a foreign place, has ti 


land, carries no evidence of having been abroad, and is conſiders 
as an inland one. Ihe poſſeſſor of a bill may indorſe it blank,! 
writing his ſignature on the back of it; and, the bill, in this ſituy 
tion, may paſs through ſeveral hands; and the laſt poſſeſſor mz 
fill up the indorſement in his own favour : But it is not fafe to fer 


perſon on whom it is drawn ſubſcribe his name, the initials of h 
name, or even mark a charaQter or number on the bill, it is ſuſhi 


ceptance, the poſſeſſor may mark the date when he preſented it, i 


left at the houſe of the drawer, for acceptance, and called for nei 

If the bill be not payable at the place where the accepter reſidr 
and no particular houſe be ſpecified in the bill for payment, it! 
proper to add to his acceptance, the houſe at which he intends t 


7. III. Payment of a bill ſhould be made exactly when due. || 
order to determine when a bill falls due, the learner muſt be 
quainted with the uſance, the days of grace, and the ſtile uſed 
different countries. | „ 
UD ſance between Britain and France is 1 month. 

= and The Netherlands the ſame 


and Spain 2 months 
and Portugal 3 months 
88 _ anditaly _ 3 months 
Between Holland and Spain, Portugal and Ital, 


months. WE, 
Between Holland and France, Flanders, Brabant, ® 
Geneva, 1 month. | = 
Between Vienna, rankfort, or Nuremberg and Ham 
burgh, 14 days fight, 


In moſt places, it is an eſtabliſhed cuftom to allow a few days 
or payment, called reſpite days, or days of grace, beyond the pre- 
iſe term mentioned in the bill. In Britain, 3 days are allowed; 
in the Netherlands, Portugal, and Venice, 6; in Naples, Den— 
mark, and Norway, 8; in France, Dantzic, and Koninſberg, 10; 
n Sweden and Hamburgh, 12; in Spain 14; at Rome, 15. 

The calendar for the computation of years and months, which is 
now called the old ſtile, was enacted by Julius Caeſar, and was 
obſerved univerſally in Europe for about 16 eenturies. After ſo 


ong a trial, it was found not to correſpond exactly with the courſe. 


of the ſun ; and therefore was corrected by order of Pope Gre- 
gory XIII. in the year 1582. Ihe Gregorian or new ſtile is now 
i days earlier than the old, ſo that the 12th day of any month 


was immediately followed in countries where the Pope's ſupremacy 


ant countries; but the old tile is ſtill uſed in Ruſſia, Denmark, 
and ſome proteſtant ſtates in Germany and Switzerland, ET 
A bill dated from Ruſha on the 26th January, payable one 


the 6th of March, or, allowing three days of grace, on the 9: i: of 
the ſame. 'The difference of ſtile is computed at the date of the 
bill; if it had been computed at the time of falling due, the above 


ſometimes the date, by both ſtiles, is expreſſed. Thus, 15th Ja- 
auary, O. S. or 35 January. e Es 2 


®. 


a bill which is not duly honoured. If the perſon to whom a bill is 
rected refuſe to accept, the bill may be protelted for non- aceep- 


vitneſſes, and contains an exact copy of the bill, a relation that 
acceptance or payment has been demanded and refuſed, and for 
Mat reaſon, if any be aſſigned; and a declaration that all parties 


damages. 
laſt day of grace. It cannot be proteſted ſooner, becauſe pay- 


[even for a ſingle day, the poſſeſſor loſes reeourſe againſt the draw - 


fer and indorſers, and the accepter only remains bound for the va- 


ue, Foreign bills ſhould be returned, with proteit, in courſe of 
Plt. Inland hills may be kept fourteen days, but nat longer. 
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new {tile correſponds with the firſt day old ſtile. The new ſtile 


was acknewledged, and has ſince been adopted in ſeveral prote - 


month after date, would fall due on the gth of March. The 26th i 
anuary old ſtile is the ſame as the 6th February new eſtile; and a 
ill dated on that day, payable one month after, is due, ſtrictly, on 


mentioned bill would not have been due till the 12th of March. In 
order to prevent miſtakes, ſometimes the ſtile is mentioned, and 


8. IV. PrOTEST is an inſtrument in favour of the poſſeſſor of 


ance. It it be not punctually paid, it is proteſted for non-pay- 
nent. The proteſt is taken by a notary-public, in preſence of two 


concerned ſhall be accountable to the poſſeſſor for the value, with 
A bill muſt be proteſted for non-payment on the 


ment cannot be demanded till then; and, if it be neglected, 


Qq 9. As 


4 


; | i 
- = 
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9. As bills of exchange have contributed much to the conver; 
ence of commerce, they have been favoured in moſt mercantil 
countries with peculiar privileges, and intitle the policflor to mo 
ſpe dy execution for intorcing payment, than is granted for other 
debts This has given riſe to the cuſtom of granting obligation 
for debts, in the form of bills, that they may be intitled to the 
ſame privileges, as in the ſojjowing ſpecimens : 


L. io. | London, 12th May 1776. 
Sixty days after date, pay to me, or order, at I. oyd's coffee. 


hovie, one hundred pounds, value received of 


1o Mr William Bate, _ Jon BAN RER. 
LONDON. Accd. WILLIAM Bart, 
L. 74. : Edinburgh, th October 1776, 


Six months after date, pay to us, or order, at our houſe here, 
leventy four pounds ſterling, value delivered you in linen by 


To Mr James innes, SPENCE & GaIRAD NEX. 
EDINBURGH. Acct, James INNEs. 
L. $OO«- © Edinburgh, 1{t Auguſt 1775, 


One day after date, pay to me, or order, at your houte here, 
_ three hundred pounds Steriing, value delivered you by 
To Mr Robert Willizmion, © JAMES SMITH. 
5 EDINBURGH. Acca. ROB WILL 1 aMs0N. 
To bear interelt at 4 per cent. 


10. Promiflory notes are ſometimes granted to the {ame purpoſe. 
Theſe are intitſed, in England and France, to the ſame ſummary 
_ Exi.cution as bills; and, by 12th Geo, III. c. 72. the fame priw 
lege ts extended to prom:tiory notes in Scotland. 


I promiſe to pay to Mr James Grant, or order, on demand, fre 
bundr«i pounds Sterling, with interclt at four per-cent till repaid, 
Edinburgh, 6th June 1776. 
V RIcnARD GILLES, 


— 


We promiſe to pay Mr Martin Mowbray, or order, fix months 
after date, forty pounds Sterling, value received in goods. Edin- 
burgh, oth June 1770. | 
| $0: 40. | | 


HuN TEN & SrIxALIzC. 


4 


drec pounds, va ue received, = x 1 JAMES SMITH: 
London, 22th zune 1776. „ 


I promiſe to pay to Mr J. Hill, 1 bearer, on demand, one hun. 


Promil⸗ 
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| HAP. I. 


promiſſory notes, payable to the bearer, paſs from hand to hand 
jthout indorſement. 


Fo RMS of Rice PT, 


Received from Mr Abraham Harman, fifty pounds, to be re- 


21d, with intereſt, on demand. London, 12th Ju'y 1768. 
L. 50. Joun NOURSE, 


n full of all demands preceeding this date, 
Glaſgow, Path July 1 75. Johx Hax past DE, 
L. 78. 


Received this gth Tbs 5996; from Mr Roger Hog, London, 


dinburgh, | WILLIAM TRAVELLER. 
L. 100. 


Received, London, 15th July 1776, from Mr "IG Hill execu- 
rol the laſt will and teſtament of the late Mr 'Chomas Heacrtfrec 
caſed, one hundred pounds Sterling, in full of a legacy be- 


eartfree 3 and I hereby nary the ſame. London, 15th ſuly 
176, MAT THEW MORGAN. 


rant me to have received from John Huſb nd, tenant in Roſefieid, 
ne hundred pounds Sterling, which, together with five pounds 


led by him from the ſaid Earl, for crop javiic and ſeventy. four 
ears, and J hereby diſcharge the ſame. In witneſs whereot, I 
ae written and ſubſcribed theſe preſents, this fiſteenth day of May 
vic and leventy-five years THOMAS IL RUSTY, | 


Form of an Order on a Banker, 


40. Re | London, 12th June 1776. 
Pay to Mr J. Donn, « or order, on demand, forty pounds, to ac- 
Impt, | 

To Mr H. Fox. . Wu L, STATLEY, 
LONDON, e 6 


Received of Mr James Jamieſon, ſeventy-eight pounds St- cling, 


ne hundred pounds Sterling, on accompt of Mr William og of 


athed me by the laſt will and teſtament of the ſaid Thomas 
e Truſty, factor to the Right Honourable Earl Angus, 


or ceſs paid by him, for which he had delivered the collector's re- 
pt, is in full of one year's rent of the lands of Roſefield, poſ- 


CHAP: 


f 


* 
| 
ti 
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| MONIES, WEIGHTS, AND MEASURES, 


SECTION I 


| BRITISH WEIGHTS AND MEASU RIS. Wi 


1 In. ABLES of the monies, weights, and meaſyres, uſed 
in Britain, were given Part I. $ 13. It is neceſa WF"? 
| for the convenience of commerce, that an uniformity ſhould be. 

| obſerved in theſe articles, and regulated by proper ſtandards. 4 
| foot-rule may be uſed as a ſtandard for meaſures of length,-a buſh 
for meaſures of capacity, and a pound for weights, I here ſhould 
be only one authentic ſtandard of each kind, formed of the moſt 
durable materials, and kept with all poſſible care. A ſufficient, 
number of copies, exactly correſponding to the principal ſtandard, 
may be diſtributed for adjuſting the weights and meaſures that ate 
made for common uſe. There are ſeveral {tandards of this kind 

both in England and Scotland“. 7 
If any one of the ſtandards above mentioned be juſtly preſerved, 
it will ferve as a foundation for the others, by which they may be 
corrected, if inaccurate, or reſtored, if intirely loſt, For inſtance, 
if we have a ſtandard foot, we can eaſily obtain an inch, and ca 
make a box, which ſhall contain a cubical inch, and may ſerve 2 
a ſtandard for meaſures of capacity. If it be known that a pint] 
contains 100 cubical inches, we may make a veſſel 5 inches ſquare, 
and 4 inches deep, which will contain a pint. If the ftandard be 
required in any other form, we may fil this veſſe] with water, and 
regulate another to contain an equal quantity. Standards for 
weights may be obtained from the ſame foundation; for, if we 
know how many inches of water it takes to weigh a pound, ve 
have only to meaſure that quantity, and the weight which balances 
it may be aſſumed as the ſtandard of a pound. 


Again, 


® The Engliſh ſtandards are kept in the Exchequer chamber, by an officer, called 
the Clerk of the Market, except the wine gallon, which is committed to the city ol 
London, and kept in Guildhall. The Scottiſh ſtandards are diſtributed among the 
oldelt boroughs. The Elwand is kept at Edinburgh, the Pint at Stirling, the Pound 
at Lanack, and the Firlot at Linlithgow. | 
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Again, if the ſtanda,d of a pound be given, the meaſure of an 
ach may be obtained f. om it; for, we may weigh a cubical inch 
water, and pour it into a regular veſſel, and, having noticed 
tow far it is filled, we may make another veſſel of like capacity, 
in the form of a cube The fide of this veſſel may be aſſumed as 
be ſtandard for an inch; and ſtandards for a foot, a pint, or a bu- 
nel, may be obtained from it. Water is the moſt proper ſubſtance 
for regulating ſtandards ; for all other bodies differ in weight from 
others of the fame kind; whereas, it is found by experience, that 
pring and river water, rain, and melted ſnow, and all other kinds, 
ave the ſame weight; and this uniformly holds in all coun— 
tries when the water is pure, alike warm, and free from ſalt and 
minerals. | tt 3 TO 


12.Thus, any one ſtandard is ſufficient for reſtoring all the reſt. It 
may further be defired, to hit on ſome expedient, if poſſible, for 
reltoring the ſtandards, in caſe that all of them ſhould ever fall into 
liſorder, or ſhould be forgotten, through the length of time, and 
the viciſſitudes of human affairs. This ſeems difficult, as no words 


%, But, the moſt accurate and unchangeable manner of eſta- 
Wiſhing ſtandards is, by comparing them with the length of pen- 
lulums. The longer a pendulum is, it vibrates the ſlower; and 
en have one preciſe length in order to vibrate in a ſecond. The 
ighteſt difference in length will occaſion a difference in the time; 
T ich will become abundantly ſenſible, after a number of vibra- 
Wh and will be eaſily obſerved, if the pendulum be applied to 
2 ate the motion of a clock. The length of a pendulum which 
ates ſeconds in London, is about 395 inches, is — 


union, the Engliſh ſtandards are eſtabliſhed by law over all Grey 


taken from the length of his own arm. lt is divided into 26 in- 


uſed for meaſuring cloth, it is divided into 4 quarters, and each quar- 


from Germany and the Low countries. 


to meaſure 37+ inches; and therefore the dcats inch and foot are | 
Jarger than the Engliſh, in the proportion of 186 to 185 ; but thu | 
meaſuring ſome courſe commodities, and is the foundation of the 


A hand in horſemanſhip is 4 inches. 


and Scotland. The length of the chain is 4 poles, or 22 yards. 
nerally about a mile and a half. „ 


threads make a cut, 12 cuts make a haſp or hank, and 4 banks 
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fame at the ſame place, but it varies a little with the latitude of the 
place, being ſhotter as the latitude is leis. Therefore, though all 


ſtandards of weights and meaſures were loſt, the length of a ſecond Ml 
pendulum might be found by repeated trials; and, if the pendu. aul 
lum be properly divided, the juſt meaſure of an inch will be ob. 
tained; and from this all other ſtandards may be reſtored, uh 


Various ſtatutes have been enacted for regulating and inforcin 
an uniformity of weights and meaſures; and, by the articles gf 


Britain. But the force of cuſtom is fo ſtrong, that theſe fiatures 
Have been ill obſerved. The Scotriſh ſtandards are til] univerſally 
retained for many purpoſes ; and, likewife, a variety of local 
weights 2nd meaſures are uſed in particular places of both coun. 
tries, which differ from the general ſtandards of cither, 


MEASURES OF LENGTH. 
14. Lineal meaſure is regulated by the yard. The uſe of thi 
meaſure was eſtabliſhed by Henry I of England, and the ſtandard 
ches, and each inch is ſuppoſed equal to 3 barley corns. When 


ter ſubdivided into 4 nails. The Engliſh ell is equal to a yard and 
a quarter, or 45 inches, and is uſed in meaſuring linens imported 


. The Scots wand was eſtabliſhed by King David I. and divided 
into 37 inches. The ſtandard is kept in the council chamber of 
Edinburgh, and, being compared with the Engliſh yard, is tound 


difference being ſo inconſiderable, is ſeldom attended to in prac- 
tice. The Scots ell, though forbidden by law, is till uſed for 


land-meaſure of Scotland. — _ 
A ſpang inches. 
A geometrical pace 5 feet. | 
A fathom, chiefly uſed in meaſuring depth, 6 feet. 
Itinerary meaſure is regulated by Table 1X. both in Englana 
80 chains make a mile. The old Scots computed miles were ge- 
The reel for yarn is 24 yards, or 10 quarters, in circuit; 120 


make a ſpindle. 


LAND 


u. l. MONIES, WEIGHTS, acc; 295 
LAND MEASURE. 


15. Land meaſure, in England, is regulated by Table VII. Be- 
\uſe the length of a pole is five yards and a half, the ſquare of the 
me contains 304 ſquare yards. A ſquare mile contains 640 
quare acres. In meaſuring fens and woodlands, 18 feet are gene- 
ly allowed to the pole, and 21 feet in foreſt lands. | 
A hide of land, frequently mentioned in the earlier part of the 
Engliſh hiſtory, contained about 100 arable acresz and 5 hides. 
vere eſteemed a Knight's fee. At the time of the Norman con- 
eſt, there were 243600 hides in England. „„ 

Scots land meaſure is founded on the Scots ell, and regulated 
py Table VIII. The proportion between the Scots and Engliſh | 
cre, ſuppoling the feet in both meaſures alike, is as 1369 to 
1089, or, nearly, as 5 to 4. If the difference of the feet be re- 
arded, the proportion is as 10990 to 7869. The length of the 
hain: for meaſuring land in Scotland is 24 ells, or 74 feet. | 

A huſband-land contains 6 acres of {ock and ſcythe land, that is, 
land that may be tilied with a plough, or mown with a ſcythe. 
3 acres of arable land make one ox-gang, and 4 ox-gangs make 
 pound-Jand of old extent. EO I 


WEIGHTS. 


16. ENGLISH TZOY WEIGHT is the moſt antient of the different 
ends uſed in Britain. The ounce of this weight was brought from 
rand Cairo in Egypt, about the time of the Cruſades, into Eu- 
ope, and adopted in moſt countries of the weſt, by the name of 
he ſilver ounce. j. 88 
The pound Engliſh Troy contains 12 ounces, or 5760 grains. 
t was formerly uſed for every purpoſe, and is ſtill retained for 
eightng gold, filver, and jewels ; for compounding medicines ; | 
or experiments in natural philotophy, and for comparing different 
rights with each other. Goldſmiths uſe the diviſions in Table III. 
nd apothecaries uſe theſe in Table IV. Goldſmiths, in Scotland, 
ometimes divide the ounce into 16 drops, and the drop into 36 
ans; but, in all theſe ways, the ounce and grain is the ſame, 
nd the ounce contains 480 graiiins. 
A carrat is a weight of 4 grains; but, when that term is applied 
gold, it denotes the degree of fineneſs. Any quantity of gold is 
uppoſed divided into 24 parts. If the whole maſs be pure gold, 
dis ſaid to be 24 carrats fine ; if there be 23 parts of pure gold, 
* ; part of baſe metal or alloy, it is ſaid to be 23 carrats fine; 
on 8 e 
Pure gold is too ſoft to be uſed for coin. The ſtandard coin of 
kingdom is 22 Catrats fine. A pound of ſtandard gold is coined 
| into 


| 
1 
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guineas, not under 5 dwt. 8 gr. and half guineas, not unde 


proportion. 
pure ſilver, and 18 dwt. alloy: Standard hlver-plate, 11 Ounces 
| 62 ſhillings ; therefore the weight of a ſhilling ſhould: be 3 dnt, 


204 grains. 


the current price of bullion varies like that of other commoditiez 
according to the ſcarcity or demand. oo 


coined into 20 ſhillings, and made L. I of the current money d 
the realm. The value of the coin was afterwards leſſened by de 
one third part of that quantity. The ſums of money mentioned in 

may be reduced to money of our preſent ſtandard, by the help d 


the following table, which exhibits the number of ſhillings coinel 
from 1 lb. of filver, and the value of 20 of theſe ſhillings in ou 
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into 442 guineas, and therefore every guinea ſhould weigh z qu 
9% grains; but, as ſome allowance mult be made for weair, 


2 dwt. 16 gr. cannot be refuſed in payment. 
A Joannes ſhould weigh 9 dwt. 6 gr. Other Portugal pieces n 


A pound of ſtandard ſilver for coin contains 11 ounces 2 dnt 


ure ſilver, and 1 ounce alloy. A pound of ſilver is coined into 


The value of a pound of gold, when coined at the mint-price, , 
1. 46: 14:6, and the value of a pound of ſilver L. 3: 2 8.; by 


17. About the time of the Norman conqueſt, 1 1b. of Glver wy 


grees; and, at preſent, a pound Sterling in ſilver does not contan 


the earlier part of the Engliſh hiſtory, muſt be underſtood accord: 
ing to the ſtate of the coin which was current at the time, They 


preſent money. 


Years. Reigns. Shill. coined Value of 20s. 
wr mm LE), To fi 
1066 Will. I. o——64- le 218-15 
| 10879 Will II. . 
1300 Edward I. 2098 234 :::: 
| 1395 Richard II. 258 
1412 Henry IV. . 
1422 Henry V. 37s 6 d 
1426 Henry VI. 30s 
1461 Edward IV. 378 6d 
158 Henry VII. 406 


{ 


— 


1509 Henry VIII. 45 6 7 65 1 
1543 Ditto 488 3 37 1 
: 1500 Elizabeth 60 s : ES 7 
1601 Ditto 628 FT | : 


® This table will enable the ſtudent to eompare the old prices of proviſions and 4 
eommoditics with the preſent. Me will find that the priecs of corn about the tin, 
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18. AvERDU POIs WEIGHT was afterwards brought into 
England. It owed its introduction to the practice of foreign mer- 
ants, but was afterwards eſtabliſhed by law, and is now gene- 
cally known by the name of Englith weight. The denominations 
uſed in this weight are contained in Lable II. and are better a- 
dapted for bulky commodities, as thoſe of Troy weight are for mi- 
nute and valuable ones. The pound averdupois contains 7000 
grains Troy. The ounce was formerly divided into 8 drachms, 
and the drachm into 3 ſcruples; but the preſent diviſion of the 
qunce is into 16 drops or drachms. _ 2 oF 
This weight is uſed in Scotland in collecting the revenue, and 


voods brought from England. It is appointed by the articles 
ff Union, as the general weight through Great Britain; but has 


£ 
» 


ommodities. 


The following Table is uſed for wool weight. 

b = eee. toast ey 
2 cloves = t ſtone 4 .weys t Hack” 
2 ſtones = 7 tod 12 facks =.-4-laft-- 


$6 1b. old hay, or 60 1b new hay, make a truſs 
36 truſſes make à load 5 „ 
19*cwt. lead make a fodder 

14 lb make a ſtone, horſeman's weight 
ͤTVC%VV on 
14 02. butcher meat, in moſt places, make 1 lb. 


19. TRoNE WE1GHT is the moſt antient of the different kinds 
led in Scotland, and, though now forbidden by ſeveral ſtatutes, 


war manner; for the pound varies in different places, and for dif- 
ent purpoſes, from 20 to 24 Dutch ounces. The common al- 
| P gw . lowance 


Ucheaper in proportion. | 


74K 

A om 138. ad. a ſheep 18. 8d. a hog 25, a hen 2d. a gooſe 3d. yench wine 
Uh 3: 4. per ron, an ell of linen 8d. a chalder of coals 4s. 2d. The weight of 

in was then one third more than at preſent. | hel | 

; oA ares of commodities increaſed flowly before the diſcovery of America. In 
eil era when great quantities of gold and ſilver were brought from the 
ler nies in America, the value of theſe metals diminiſhed of courſe, and prices 
ch Pe © Wa ſince continued to increaſe. The price of corn was formerly 
* qual than at preſent, A ſcarcity in any particular country had — 


dime, wheat roſe to upwards of L. 4. Per quarter. 


in ſelling leather, tallow, ſoap, flour, bread, candle, groceries, 
rolin, wax, pitch, wrought metals, ſome Ealtic goods, and all 


ot been adopted in Scotland, except for the above mentioned 


till uſed for many home commodities, and that in a very irre- 


Ie Norman conqueſt was only about one tenth of the preſent price, and cattle were 


* *ppears, by a houſehold book compoſed by the Earl of Northumberland, in the 
far 1512, that wheat was about 6s. 2d. per quarter, malt 4s. oats 2s. a lean ox 8s. 


„ becauſe ö „ 
po, commerce was not fo regular. During a dearih, in Queen Eliza- 


lowance is 215 02. for wool, 204 for butter and cheeſe, 20 for ti. 


. koned equal to 104 lb. This weight is nearly, if not exactly, the 


union, it is ſtill uſed in weighing iron, hemp, flax, moſt Datch 


and ſome other articles. 


weight. It was appointed that 8 Ib. 'Iroy of wheat, gathered 


When averdupois weight came into uſe, another gallon was form 


ſwers al moſt exactly to that capacity, is alſo appointed to be a E 
wine gallon. This meaſure 1s uſed for wine, fpirits, vinegar," 


Table of Wine Meaſure. Table of Ale Meaſure. c 
2 pints = 1 quart. 2 pints r 1 quart l 
2 quarts = 1 pottle 2 quarts 1 pottle P 
2 pottles = 1 gallon 2 pottles = 1 galion 5 
10 gallons = 1 anker 8 gallons = 2 firkin ale 8 
18 gallons = 1 runlet 9 gallons = 1 firkin beer V 
312 gallfns = 1 barrel 2 firkins = 1 Eilderken 
42 gallons = 1 tierce 4 firkins = 1 barrel 
VT 2 barrels t hd. 
63 gallons © wy 2 hds. = I butt 
84 gallons = 1 puncheon 2 butts = 1 ton 
2 hds. = 1 pipe or butt | 
= I ton 


2 butts 
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low, lint, hemp, and hay. It is divided into 16 of its own ounce; 
and 16 pounds make a ſtone. I 


20. ScoTs TROY WErGHT was eitabliſhed by James VI. 
in the year 1618, who enacted, that only one weight ſhould ht 
uſed in Scotland, viz. the French Troy ſtone of 16 pounds, and 
26 ounces in the pound. The pound contains 7600 grains, andi 
equal to 17 O:. 6 dr. averdupois. "The cwt. or 112 lb. averdupoi, 
contains only 103 Ib. 22 0z. of this weight, though generally re. 


ſame as that of Paris and Amſterdam, and is generally known by 
the name of Dutch weight. "Though prohibited by the articles d 


and Baltic goods, meal, butcher meat, unwrought pewter and lead, 


„ LIGUID- MEASURE ©: 
21. The Engliſh gallon was originally founded on the Troy 


from the middle of the ear, and well dried, ſhould make a pallon 


ed from it in the ſame manner, which, therefore, is greater th; 
the former, in the fame proportion that the Ib. averdupois excec 
the I. Troy. - uid . 1 5 
The wine gallon is now appointed to contain 231 inches, and 
cylindrical veſſel 7 inches diameter, and 6 inches deep, whichal 


cyder, perry, and honey. | | 2 

The ale gallon is appointed to contain 282 inches, and is uſed 
ſelling malt liquors of ail kinds, and in collecting the revenue! 
ends"; | 
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The barrel ſor ale in London 1s 32 gallons, and the barrel for beer 
36 gallons. In all cther places of England, the barrel, both for 
ile and beer, is 36 gallons. | 


22. The Scots pint was formerly regulated by a ſtandard jug of 
aſt metal, the cuſtody of which was committed to the borougn of 
Stirling. This jug was ſuppoſed to contain 105 cubic inches, and, 
chough, after ſeveral careful trials, it has been found, at a medium, 
to contain only about 103+ inches, yet, in compliance with eſta- 
bithed cuſtom, founded on that opinion, the pint foups are ſtill 
reulated to contain 105 inches. „ V 
It was enacted by James I. of Scotland, that the pint ſhould 
contain 41 ounces Trone weight ot the clear water of Tay, and by 
ſumes VI. that it ſhould contain 55 Scots Troy ounces of the clear 
water of Leith. This affords another method of regulating the 
pint, and alſo aſcertains the ancient ſtandard of the Trone weight. | 
as the water of Tay and Leith are alike, the Trone weight muſt 
have been to the Scots Troy weight as 55 to 41 3 and therefore, the 
pound Trone muſt have contained about 215 ounces Scots Troy. 


4 gills = 1 mutchkin. 
2 mutchkins = I choppin. 
2 choppins = 1 pint. 
pin = 19quarb:- 

4 quarts = 1 Scots gallon. 


The Scots quart contains 210 inches, and is, therefore, about -*- 
lels than the Engliſh wine-gallon, and about + lets than the ale- 
gallon, | wh 2 FO, 


DRY MEASURES. 


23. The ſtandard for meaſuring corn, ſalt, coals, and other dry 
goods in England, is the Wincheſter gallon, which contains 2722 
cubic inches. The buſhel contains 8 gallons, or 2178 inches. A 
cylindrical veſſel, 184 inches diameter, and 8 inches deep, is ap- 
pointed to be uſed as a buſhel, in levying the malt. tax. A veſſel 
of theſe dimenſions is rather leſs than the Winchelter buſhel of 8 
gallons, for it contains only 2150 inches; though probably there 
v4 no difference ende... = 

The denominations of dry meaſure commonly uſed, are given in 
table V. 4 quarters corn make a chaldron, 5 quarters make a 
Vey or load, and 10 quarters make a ton. In meaſuring ſea- coal, 
5 pecks make a buſhel, 9 buſhels make a quarter or vatt, 4 quarters 
make a chaldron, and 21 chaldrons make a ſcore. NNE a8 

1 24. There 
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i 24. There was formerly only one meaſure of capacity in Sc 
Jand 3 and fome commodities were heaped, others „raised 0 
mer ſured exactly to the capacity of the ſtandard. The method of 

; heaping was aiterwards forbidden, as unequal, and a larger me. 
ſure appointed for ſuch commodities as that cuſtom had been g. 
tended to. 5 | 

The wheat firlot, uſed alſo for rye, peaſe, beans, ſalt, and oral 


CS — 
* - 
— ” tu Os Cm » — i” \ 


ter for both meaſures was fixed at 19g inches, the depth 7 inch 
for the wheat ſirlot, and ler for the bailey firlot. A ſtandyl 
conſtructed by theſe meaſures is rather Jeſs than when regulate 
by the pint; and, as it is diffcult to make veſſels exactly cylin 
drical, the regulation by the pint has prevailed, and the other m- 


thod gone into diſuſe. | 
If the Stirling Jug contain 1034 inches, the wheat firlot wil 
contain 2199 inches, which is more than 2 per cent. larger tha 
the legal malt buſhel of England, and about 1 per cent. larger tha 
the Wincheſter buſhel : and the barley firlot will contain 32d 
| inches. The barley boll is nearly equal to 6 legal malt buſhels, 
bl | In ͤStirlingfhire, 17 pecks are reckoned to the boll : In Inver 
neſsſhire, 18 pecks : In Ayrſhire, the boll is the ſame as the Eny 
liſh quarter. And the firiots, in many places, are larger than tid 
Linlithgow ſtandard. „„ ns 


tis * n . 5 Bred: [ 
h teeds, contains 21 pints, 1 mutchkin, meaſured by the Stir;ing juMiſſr: 
3 rg? ; 10 0 
lh : 'Phe barley firlot, uſed allo for oats, fruit, and potatoes, contain an 
[4 31 pints. A different method of regulating the firlot was ay. 

N pointed, from the dimenſions of a cylindrical veſſel- The diane. 

4 

ih 

| 

| 
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40 feet hewn timber make a load. 
$0 feet unhewn timber make a load. 
32 gallons make a herring barrel. 
42 gallons make a ſalmon barrel. 
I cwt. gun powder makes a barrel. 
256 lb. ioap make a barrel. 
10 dozen candles make a barrel. 
12 barrels make a laſt. „„ 
12 dozen of any thing make a ſmall grofs. 
12 ſmall groſs make a great grols. 


20d 25. Queſtion q. | 
1. How many Scots pints in 7356 Engliſh gallons * 
2. How many Engliſh acres in 1260 Scots acres! _ 
3. How many Ib. averdupois in 476 Ib. Engliſh Troy! 
4. How many lb. Dutch weight in 3 cwt. 2 gls. 5 Ib.? 
5. What is the averdupois weight of a boll wheat ! 
6. What is the averdupois weight of a Wincheſter gallon « 


. Wh 


water ? 
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7. What is the weight of a cubic foot of water, averdupois 


Troy? | 
15 What is the averdupois weight of a ton water, or 252 wine- 
=y What is the value of pure ſilver in 5 Ib. ſtandard filver plate, 
;. 6d. per ounce ! 1 = ER 
o. If a cubic foot of water weigh 1000 lb. averdupois, and ſtan- 
ard gold be 18 times heavier, what is the value of a cubic foot of 
andard gold ? | | = 15 | | 
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FOREIGN MONIES, WEIGHTS, AND 
MEASURES. 2 
SECTION: I. 


FOREIGN MONIES. 


4, HE kinds of money uſed in Europe are very numerous. 

Some are real, as guineas, ſhillings, and halfpennies, 
which are current coins of gold, ſilver, or copper. Others are 
aginary, as pounds and pence, to which there are no ſingle 
jeces of money correſponding. Some kinds are uſed in common 


ceompts, as pounds, ſhillings, and pence ; others only on parti- 


ar occaſions, as merks and crowns. 


lie par of the money of one nation, compared with that of 


ther, is the intrinſic value of any piece or denomination, eſti- 

tea by the weight and fineneſs of the gold or ſilver it conſiſts 
the rate of exchange is the current value allowed for money of 
me country, when reduced to the money of another. This rate 
not always the ſame as the par or real value; neither is it alike 


tall times. For inſtance, the juſt value of a French crown is 


0 d.; yet ſometimes 32d. are allowed in exchange, ſometimes 
my 20d. Ihe reaſon of this is, that foreiga payments are 


nanſated by bills of exchange, which rife and fall in price, likes 


er commodities, according to their plenty and demand. But 


8 Variation is confined -within a certain limit; for, if the courſe 


of 
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try than can readily be procured, and raiſes their value above Par 
munication between countries be eaſy and open, the courſe of ec. 


It retains the ſame denomination. As this changes the par, fo 
alters the courſe of exchange with foreign countries. "> 


proportion to the diſtance of the term of payment. 


The monies for regulating exchange are often imaginary, ar 


guilders, ſtivers, and peningens. 
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of exchange were to differ much from the true value, the me: 
chants, to whom this difference was unfavourable, would have a 
courſe to the tranſportation of real money, which no prohibition 
contrary to their intereſt, would be able fully to prevent. Th, 
courſe of exchange is regulated by the balance of trade. Thy; 
the value of goods imported from France, is greater than the val . 
exported, which occaſions a demand for more bills on that cou. 


On the other hand, more goods are exported to Portugal than in 
ported from it ; and therefore, the plenty of bills on that country 
exceeds the demand, and their value falls below par. If the con. 


change will vary leſs from par than when the countries are diſtay; 
and the communication reſtricted by prohibitions. | 
Sometimes ſovereign princes alter the value of their coin, whil 


The courſe of exchange allo differs, according to the time! 
which a bill is payable. Bills at ſight only ſhould properly be u 
lued at par; bills payable otherwiſe ſhould be valued lower, | 


There are particular kinds of money fixed by the practicec 
merchants, for regulating calculations of exchange. A variabl 
ſum in one country is allowed for a certain ſpecies in the otheſ . 
ſometimes different from thoſe in which accompts are kept. 


27. The following general rules will direct the attentive fl 
dent in all computations reſpeCting the compariſon of monies. 
1ſt, Reduce the given ſum (if neceſſary) to that kind of an 
by which exchange is computed. _ 35 
2d, Reduce this, according to the given rate of exchange, it 
the correſponding money of the other country. | 
za, Reduce the exchange-money thus found (if neceſſary) 
the kind of money required, Tote 
We ſhall illuſtrate theſe rules afterwards, by various examp! 


28. AMSTERDAM. Accompts are generally kept in florins 


1 guilder = 20 ſtivers. 
1 ſtiver = 16 peningens *. 1 
* The imaginary monies are marked with an aſleriſk. 
m 
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I. Flemiſh or groſs = 6 guilders = 20 ſhillings groſs. 

| ſhilling grols _ = 6 ſtivers =12 * pennies groſs or groots. 
1 rixdollar = 2+ guilders or 50 ſtivers. 

1 dollar 2 guilders or 40 ſtivers. 

1 ducat 53 guilders or 105 ſtivers. 


20. Sums of money at Amſterdam are diſtinguiſhed into bank 
and current The current. money is the real coin which circu- 
lates in the country. The bank money is imaginary, being the 
property which a perſon poſſeſſes in the treaſure lodged in the 


ments, and anſwers the purpoſes of trade, with equal or greater 
eaſe than real money, LES 9 


— CHD 


in weight or ſineneſs; and, therefore, the bank treaſure is account- 
ed of ſuperior value to the current money. The difference of va- 
ue is called ago, and varies from 2 to 5 per cent. Any circum- 


credit of the bank, leſſens the agio. 


Accompts are kept in current money; bills of exchange are ge- 
erally tranſacted in bank money. ; 


ling. The par is about 36s. 7d. current; and therefore the value 
of a guilder is about 214d,. Exchange between Holland and other 
monte uſed in each. 


t 
30s. 3d. agio 24 ? 


1024: 100: 3 5476 . Ex. 361 3 


205 : 200 „ 
5476 | . 
205) 1095200 J. 5342 : 8 banco 7 


40 
— — L. 8. d. 


435/213696(491: 5 1 


Proportion to 1027: 100. | 


3 Becauſe one pound Sterling is allowed for each 368. 


mentioned number of guilders; and, for that purpoſe, we multi- 


bank. Money paid into the bank of Amſterdam cannot be drawn 
Wout again; but thaſe who pay it, have credit in the bank-books, 
which. they can transfer at pleaſure ; ſo that it circulates in pay- 


No money is received into the bank that is in the leaſt defective 


ſtance that tends to increaſe the demand for bank-money, raiſes 
the apio, and any that tends to diminiſh that demand, or hurt the 
39. Exchange with Britain, from 34 to 37 ſch. groſs per L. Stet- 
countries will be explained, when we have given an account of the 


Ex. 1. How much Sterling money in. 5476, current exchange, 


Here we firſt reduce 7. 5476 current to F. 5342-8 banco, by the 


emiſh, we find how often that ſum is contained in the above- 


Ply 


—_ ES = 
— hs ks g 
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ply the ſame by 40, the number of pence groſs in a guilder, tali 
m 16 for the 8 ſtivers, which reduces it to 213696 pence grofs, | 
Thirdly, We alfo reduce the rate of exchange 36s. 3d. to 4 
pence groſs. 85 8 5 
Laſtly, We divide the ſum of the pence groſs 213696, oy the 
rate of exchange reduced, or number of pence groſs in a pont 
Sterling; and this quotes the value in Sterling moner 
L. 491 5g: — 


Or by decimals. | | 

3)5342.J guilders. 

Rate of Ex. 36.25)17808 ſhiilings groſs. 
„ l W114 $41 


Here we firſt divide by .3, which reduces the guilders to filling 
groſs, becauſe a ſhilling is n of a guilder. Then we divide th 
- quotient by 36.25, the rate of exchange, which quotes the value it 
Sterling money. N | 
Inſtead of dividing 5342.4 by .3, we might have multiplied th 
rate of exchange by. 3. Ok SE 


Ex. 2. How many current guilders in L. 1000 Sterling?! 
Ex. 34s. 8x d. agio 2 per cent. 


By decimals. 
L. 1000 at 34.82 L. 1000 
3 2" "84-7083 
| 34000 | 34706. 
4d. 3334 . e 
4d. 3334 — 
24d. 41.8 10412.50 
3708.4 {ch. groſs. F. 10412: 10 agio 2 per cent. 
i | L FL 
20)2082 co ſtivers banco | 206.25 
F. 10412: 10 banco. „ 
208 : 5 agio. — 
— — 5.00 : 


F. 10620 : 15 current. 


Firſt, We reduce L. 1000 by practice, or by decimals, to 8'9% 
ſchillings. _ | 

Secondly, We multiply the ſchillings by 6, which reduces them 
by decimals to ſtivers banco. NEO 


o 


Thirdly, We divide the ſtivers by 20, which reduces the! 


guilders danco. 
gui! | Last 
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Laſtly, We calculate and add the agio; the um is the anſwer in 
urrent g guild ers. 
Tbe agi may either be calculate by practice, as is Cone Ee 


the decimal calculation; or the bank money may be reduced to 


nrrent, by the proportion 100: 102. 


1 Practice. 


How much bank: money in / : 260, ag 0 2. "OY cent? 
2. low much Hterling money m 38: „8. Flemiſh, ex. 
3% 11d? | 95 8 
How many pounds Flemiſh in L. 1322: 10 8. Sterling, ex. 
55. 87 d. 7 VV 
4 How much current money in /. - 7310; 68. agio 4746? 
z. How much Sterling money in f. 1732 banco, ex. 33 8. 9 d.? 
6. How N N Sterling mae mg 7 128. current, ex. 3 358. 
d. agio 34 
7, How many guilders banco in L. 426 : 10s. ex. 36 8. 2d.? 
8. OE many guilders current in L. 136 12 8. en. 36 6. 
dio 44 


FA HAS, A agio 4 per cent? \ 
10. What is the value of the current guilder, when the courſe 
f exchange is 368. 7 d. agio 34 per cent? 


it. A merchant in Edinburgh draws f 1342 on Holland, at 


7; d. per T. His agent in- Holland draws on London ſor the va- 
pe, including + per cent. commiſſion, exchange 358 l d. agio 3 
er cent. and the merchant remits a bili to his corretpondeit in 
ondon for the value, including + per cent. c(ommiſſion, ior waich 
e pays © per cent. exchange. 1: cquired the gain or ots? 
12. A merchant remits L. 1250 to Amite Tdamy. exchange 34 8. 
d. agio 34; and, allowing dis agent to retain + per cent. com- 
ion, he draws as ſollows. 
F. 1436 at 221. 
3767 at 324. 
4599 at 2275 
the rem. at 225. 
Required the gain or loſs ? 


Exchange with Rotterdam, &c. is computed on the current 
honey. 


Lxchange with Bruſſels, Antwerp, and other places i in the Ne- | 
zerlands is tranſacted as with Holland. But their money is of 
ls value, and, therefore the courſe of exchange is higher. 


„ SER: 


. is the courſe of as. when the guiider current 


nearly the ſame as with Holland; only the marc Jubs conſiſts, 


change is about 35 ſch. 64 current. The courſe of exchange 


pence, it would have been neceſſary to reduce the terms to pm 


— . —ñä — — — a9 
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G ER MANY; 


31. HamBuRGH. Money is diſtinguiſhed, as at Amſterdam, i 
to bank and current: Bills are tranſacted in the former, accom 
kept in the latter. The agio varies from 15 to 25 per cent. 


Accompts are kept in marcs and ſchillings lubs. 
* 1 marc Jubs 16 ſchillings lubs 
1 ſchilling lubs 12 phenings 


* I pound groſs 
* 1 {chilling groſs 
* 1 penny groſs 


75 marcs lubs, or 120 ſchillings Jubs - | 
„ ſchillings Iubs | 
1 ſchilling jubs, or 6 phenings 


T0007 


1 rixdollar 3 marcs 
1 dollar 2 mais 
1 ducat = c marcs 


Exchange with Britain is tranſacted, by allowing ſo many {cl 
lings and pence groſs for the pound Sterling. The computation 


16 ſchillings lubs, whereas, the guilder conſiſts of 20 ſtivers; at 
the pound proſs at Hamburzh is of more value than at Amſterd 
The value of the marc is 18. 6d. and, therefore, the par of e 


ries from 33 to 36 ſch. banco 
Exchange with Holland about 33 ſtivers banco, per dollzrt 
Hamburg. gs 


Ex. 1. How much Sterling money in 1328 marcs lubs, ago 
per cent. exchange 33 8. 10d. ? 


= m. m. . EE 
120: 100 : : 1328 : 1106 10 banco. 
| 16 
10 6646 
6 1106 
— — L. 8. d. 
203 517706087 : 4: 5 


Firſt, We reduce the current money to banco, by a propom 
ſtated from the agio. Ihen we reduce the marcs, and alſo t 
rate of exchange to ſchillings lubs, and divide the former by 
latter. If the rate of exchange had conſiſted of an odd number 


| 


0 
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7x, 2. How much Hamburgh money inf. 1223 current of Hol- 


land, agio there 3 per cent. exchange 323, agio in Hamburgh 18? 


103 : 100: ; 1223: 1187 7 
wh 


Ex. 324 23747 
4 4 


131 ) 949880 725 


J 
262 261 agio at 18 per cent. 


668 m. 1711 7 8. Current, 


X 2 

26 
X 16 

156 

$# 

676 

ES = 


21 


We firſt reduce the current guilders to banco, by the agio. Then 
we reduce theſe, and alſo the rate of exchange, to quarter-ſtivers, 
and divide the former by the latter. The quotient is the value in 
pom of FR banco ; the remainder, multiplied by 2 and 
by 165 extends the ſame to marcs and ſchillings lubs. The tum in 
dollars, multiplied by 2, gives the value in marcs and ſchillings 
banco. And the anſwer in marcs and ſchillings current is obtained 

by adding the agio. | ) „C 


Ex. 3. A merchant in Britain owes 1200 marcs lubs in Ham- 
burgh, He may order it to be drawn on London, ex 338. 9 d. 
ago 17, or on Holland, ex. 334, commiſſion there + per cent. 
ex. from Holland on London, 34 8 11 d. Required, Which is the 
cheapeſt way, and how much is the difference? 5 

| 5 . M. 1200 


_ — 


* 2 
_— — 


7 — —fü7Eͤj a, eo — 
j 6 — 


I —ꝓꝗ—jüää 


— 
RS hg: 


— 1 2 
— oxy - FO a _— < — 
— * ——_— * 4 ”, emily 
* — — - - a ©. 
b 2 — 
= - __ #* .- — woes 3 
— — — . —— oat. 
* 


fire as at Hamburgh. 


in SaxoNy and HanoveR, by the * rixdollar of 24 gross. 1 


agio 194 ? 


ſterdam, agio there 22, exchange 323, agio in Hamburgh 162 


current, agio in Holland 225, in Hamburgh 193, exchange 327 


the rixdollar? 
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M. 1200 current, agio 17, is w. 1025: 10 banco, 


exchange 338. 9d. a in Ex, t. IL. i: 
M. 1025 10 drawn on Holland, ex. 335, 
| F 861 3 
Commiſſion, à per cent. 2 : 3 
F. 864 : 6 


which computed. as in g 30. Ex. I. ex. 34 8. 11d, 82: 


W 


Anſwer. It is beſt to draw on London | een 
and the difference . 8 


32. The monies at AL TENA, LUBECK, and BREMEN, are the 


In Ausr RIA, HuncGarry, BoHE MIA, SWABIA, and TAN co. 
NIA, they reckon by the * adi: of 99 cruitzers, par 55 60 
BRANDENBURGH and POMERAN IA, 30 grols make a florin, and 
3 florins me ake © rixgollar 

The value of the rixdollar in all theſe places 1s about 38.6 d. 

A hard dollar = 1 rixdollars. 
A wan = 2 nard dotlars. 

Theſe places exchange with Holland and Hamburgh, and allo 
with cach other, on the rixCollar, at ſo many per cent. 

With Britain, at ſo many pence per rixdollar, but commonly b 
the way of Holland or Hamburgh, 


Que? 2L9NS Lor ne 


. er much Sterling money in m. 17 28 lubs ex. 33 8. 110 
agio I 
55 5 much Hamburgh money. in L. 1768, exchange 34 8. id, 


3. At What rate of exchange does the marc lub come to 18. 60. 
when the agio is 18 per cent 
4. How much Hamburgh money inf. 726 : 12 current of an- 


5. How many current guilders of Holland in 1738 marcs lubs 


6. Required the value of 1233 rixdollars of Francfort, exchange 
on Amſterdam R. 135 of Francfort for R. 100 banco, and exchange 
from Amſterdam on London 35 8. 1 d. e alſo the value al 


How many rixdollars of Rain are equal to L. 1380, er. 
change from London to Hamburgh 33 8. 7 d. and from Hambur! 
to Berlin 35 per cent. in favour of Hamburg? > 
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A merchant in Vienna intends to remit the value of 1260 rix- 
lars to London. He can do it directly at 3s. 53d: or through 
Amſterdam, ex. 36 per cent. commiſſion there per cent. and ex. 
\ London 35 s. 3 d. or through Hamburgh, ex. 38 per cent. com- 
miſſion 4 per cent. and ex. to London 348. 11 d. Required which 
is cheapeſt, and how much the difference is? 


DENMARK AND NORWAY. 


14, COPENHAGEN, ELSINEUR, BERGEN, &c. Accompts Are 
kept in rixdollars Daniſh, marcs, ana ſkillings. | FE 


1 mac = 16, Killings 
I rixdollar = 6 marcs 
1 ort = 4 mares . 
I ducat — 


11 mares 

Exchange with Britain, from 4 to 5 rixdollars per L. Sterling. 
ar 48. 6 d. Sterling. CR FO Ro 2 
——— with Holland, about 110 rixdollars Daniſh per 100 
ixdollars banco. „ 5 
with Hamburgh, about 250 marcs lubs banco per 100 
ixdollars Daniſh. J ĩð̊U⁰ rn 


Queſtions for practice. 


1, What is the value of R. 5273 Daniſh, exch. 44 ? 
2. How much Daniſh money in L. 1000, exch. 4 ri 
c , . 
3 What is the value of R. 5273 drawn on Amſterdam, ex. 112 
er cent. commiſſion there 4 per cent. and drawn from Amſter- 
pam on London, 1 55 5 
4. What is the value of the ſame drawn on Hamburgh, ex. 254, 
ommiſſion there 2. per cent. and drawn from Hamburgh on Lon- 
on, ex. 33: 1.2 VVV N 8 e 
5. How much Daniſh money in f. 1000 current, agio 3 per cent. 
change 110 ? g EI „ : 


xdollars, 58 


1 1872 e hs 
Wo 5 : 50 

SWEDEN. 

0 [34 SrocxnoL xu, UrsaL, Twokn, &c. Accompts are kept 


copper dollars, mares, and ures. 
| 1 copper 
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8 ures 

3 copper marcs 

4 copper marcs 

3 copper dollars, or 4 ſilver marcg 
3 ſilver dollars 

2 rixdollars 


x copper marc 
1 ſilver marc 
I copper dollar 
1 ſilver dollar 
1 rixdollar 
I ducat 


Exchange with Britain, at ſo many copper dollars per L. Ster. 
———— w.th Holland, at ſo many filver marcs per rixdollx 
current of Holland. = | 
—— with Hamburgh, at ſo many ſilver marcs per rixdollx 
banco of Hamburgh. 
The value of the copper dollar is 64d. 


— —— —— — —Uä oe me om rg 


bi Queſtions for practice. 
| 


„ 1. What is the value of 31758 copper dollars, exchange 39: 
th. | 2. How much current money of Holland in the ſame ſum, ei- 
| change :: èæ V 
3. How much current money of Hamburgh in the ſame ſun, 
ex. 14, agio 17? „ „% 5 
4. How much Swediſh money in L. 1200, ex. 1? 
5. How much Swediſh money in F. 1000 current, ex. 13? 
6. A merchant pays a debt in Sweden, by a credit on Amſter- 
dam, exchange from Sweden to Holland 14, and from Hollandt 
Britain 36. How much will it ſtand him per copper dollar ? 


POLAND any PRUSSIA. 


35. DaNTZICK, KoNINGSBERG, Warsaw, &c. Accompt 
are kept in Poliſh florins and groſs. 35 


1 florin = 30 groſs 
'1 ort = 18 groſs 
* rixdollar = Z florins 

1 ducat = 8 florins 


1 Frederic d'or 5 rixdollars 
Exchange with Britain at ſo many pence per florin, par 18.26 
But exchange is commonly tranſacted by the way of Holland « 

- Hamburgh. = „ 
——— with Holland, ſo many groſs per L. Flemiſh banco- 
——— with Hamburgh, ſo many groſs per rixdollar banc 
Vith Germany, by the rixdollar at ſo many pet cen 


Queſs 
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Queſtions for practice. 


1. How much current money of Hamburgh in F. 1232 Poliſh, 
exchange 121, agio 19 N %% a OD 

2. How much current money of Holland in f. 1473 Poliſh, ex. 
312, agio 2x f : „55 0 
3. How A Poliſh money in f. 7123 current of Holland, ex. 
220, agio 3217 5 * 
f 4 Negaipe the value of F. 7846 Poliſh drawn on Holland, ex. 
31, and from Holland on London, exchange 35 9? alſo the value 
of the ſame drawn on Hamburgh, ex. 125, and from Hamburgh on 
London, ex-34? the difference in favour of the cheapeſt method of 
negotiation ? and the value of the Polith florin by both methods? 


al 


ar 


LIVONIA 


26. Rica, REVEL, NaRva, &c: Accompts are generally kept 
in rixdollars albertus, and groſs. JFC 


1 florin = 30 groſs : 
1 rixdollar albertus = 90 groſs, or 3 florins. 


The value of the rixdollar is about 48. 9 d.; but exchange is ge- 
nerally tranſacted by the way of Holland or Hamburgh, and is 
computed, by allowing from go to 96 rixdollars albertus per 100 
nxdollars of theſe places. e „ 


Queſtions for practice. 


1. What is the value of R. 2478 albertus, diawn on Holland at 
) per cent. loſs to the drawer , exchange from Holland on Lon- 
don 35 8. 8 d. commiſſion there + per cent? „„ 
2. How many rixdollars albertus in J. 1325, drawn from Hol- 
land, at 3 per cent. gain to the dra we?? 
$ 3- A merchant remits L. 120 to Holland, exchange 35 s. 2 d. and 
is agent, retaining + per cent. commiſhon, remits the value to 
ga, at 4 per cent. loſs to the remitter : At what rate per Poliſh 
pullder muſt the merchant draw on Riga, ſo as to gain 2 per 


ent.? | 
FRY „ 


If a 


he, merchant draw for 100 rixdollars of Holland, and receive only 9g rixdollars 


rg for his bill, the exchange is ſaid (though improperly) to be 6 per cent. loſs to 
| Lone. In like manner, the exchange from Holland to Riga is ſaid to be ſo many 
ent. gain to the drawer, or loſs to the remitter, — W | | ae 
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4. P. R. of Riga, may draw on A. H. of Amſterdam, for they 
Tue of 1357 rixdollars albertus, at 8 per cent. loſs to the Fs. 
and A. H. will draw on N. O. London, for the value, including! 
per cent. commiſſion, exchange 3; s. 8 d. or P. R. may draw on 
J. S. Hamburgh, at 4 per cent. loſs to the drawer, in which al 
J. S. will draw on N. O. London, including commiſſion as abore 

ex. 34 : 9. Required the amount paid in London both ways; | 


R Us 81 A. | 


237 PETERSBURGH, Moscow, ARCHANGEL, &c. Accomp; 
are kept in roubles and copecs. 


1 rouble 10 copecs * 


- I greivener = 1O copecs 
1 polpotin = 25 copecs. 
1 poltin = do copecs 
I xervonitz = 


2 roubles 


Exchange with Britain, ſo many pence per rouble, par 4 8. 6. 


on | — —— — with Holland, about 50 ſtivers per rouble. 
lit — with Hamburgh, about 110 copecs per rixdollar lub. 
1 | Dueſtions for practice. 


\f'® 1. What is the value of 1538 roubles drawn on London, 
Ws change 48. 54 d.? 0 


9 . 2. of the ſame drawn on Holland, ex. 48, and from Hd. 
0 land on London, ex. 35 8. 2 dG 7“. 
1 * - of the ſame drawn on Hamburgh, ex. 108, and fron 


— — 


Hamburgh on London, ex. 34 8. 6d. ? | 
4. How many roubles in Ff. 1732, ex. 49 ? 


22 


— —— — — 5 De 
— — — 2 
* * —— Bc 
— — 22 
5 


— — 


— * 
— — 
1 * af 


FRANCE. 


38. PAR1s, MARSEILLES, BoURDEAUx, &c. Accompts if 
kept in livres, ſols, and deniers tournois. 


- 
— 2 * CR — "Ws * 2 1 > 2 
. — —— 
g — 


e 


| 0 1 livre, or franc 20 ſols 
MI. 1 ſol 12 deniers 


- I louis d'or 1 = 24 livres 
I ecu, or crown of exchange = 3 livres 
M10 I double crown = 6 livres 
0 A pitolle = 10 livres 


r dardeni 


1 — — 
—— 


* — * S- ft 

os on ou 5 

— 2 FI 
EE the 4 


—— 


— * — — 
—ͤ 
— - <4 * 
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1 dardenni = 6 deniers 
I liard = 12 deniers 


Exchange with Britain on the crown, the value of which is 29 d. 
The courſe varies from 28 to 34d. 
_— — with Holland at Paris, about 28 ſtivers banco per crown. 


a —— at Bourdeaux, about 56 e 5 per 
crown. 


with Hamburgh, about 25 ſchillings lubs per crown. 


Pi La. What is the value of Irs. 14578 banco, exchange 3222 
4578 Here we firſt compute the value of - 14578 
222 crowns. at the propoſed rate in pence : Then 
we divide that value by 3, which gives the 
20150 value of a like number of livres : Laitly, We 
„„ reduce the ſame to pounds. If the rate or 
number of livres had been meaſured by 3, we 
406496 might have divided by the ſame, and compu— 
: 7289 ted on the value of the en or on the num 
— ber of crow ns. 
73785 
4.579284 
20) 13170; 84 
L. 658.—82 


Queſtions for practice. 


What is the value of Hrg. 1035 : 5, exchange 304 d.? 
2. How many livres in L. 5672, exchange 324 d.? 


3- How much current money of Holland! in 5 1000, exchange 
775 Agio 3 = 7 N 


ti How - many livres in 1180 marcs lubs, ex - 26h; agio 18 ? 
PORTUGAL 


30. LIS ON, Orono, Ko. Accompts are kept i in milrees and 
(cs, which are commonly marked as in gqueltiun 2 


* 1 milree = 1009 rees + 
I teſtooa = loo rees 
* 1 cruladoofexchange = 4c rees 
1 new crulado . = 4380 rees 
| 1 moidore = 4690 rees 
enn 1 Joanncs = 6400 recs 


R r | R Exchange 


— — 4 1 > wage — a — — - - — 
OT r _ 2 , bo 
4 - ————— — _— . © 


* 
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Exchange with Britain 65 to 70 d. per milree, par 67: d. 
———-— with Holland, about 50 d groſs per cruſado. 
—— w:th Hamburgh, about 48d. groſs per cruſado. 
— with France, about 430 rees per crown. 


Queſtions for practice. 


1. How much Portugueſe money in L. 1 30: 10, ex. 68 d. 
2. How much French monzy en 137 T 420, ex. 428 ? 
3. How much Dutch money in 7803 miirees, ex. 49, agio zu;! 
4 How much Hamburgh money in 372 milrees, exchange yz, 
Agio 152 | = | 
5. A perion brings home 1200 moidores to Britain, where they | 
are current at 278. when the exchange is 5 8. 7 d. How much 
will he gain or lofe ? ey 1 


8 P A 1 N. 


40. MADRID, CAP HZ, SE VILLE, &c. The monies of Spain 
are diſtinguiſhed into vellon and old plate; the latter is more va- 
luable, and bears to the former the propottion of 32 to 17. 

Accompts are kept in rials and marvedies. Shopkeepers reckon | 
by veilon, and foreign dealers by plate-money, in which hills of 
exchange are always tranſacted. F555 
34 marvedies vellon 
24 marvedies plate 
16 marvedies vellon 
4 quarts or 64 marvedies vellon 


1 rial vellon 
1 rial piate 
I quart 
1 rial plate 


I nnn 


*I piaſtre of exchange = 8 rials plate 
I dollar 10 rials plate $f 
* 1 ducat = 375 marv. or 11 rials, 1 mar. plate 
* 1 piſtole of exchange = 4 piaſtres 5 
1 piſtole 4+ piaſtres 


Exchange with London, 40 to 45 d. per piaſtre, par 43 d. 
3 with Holland, about 110 d. groſs per ducat. 

— with Hamburgh, about 100 d. groſs per ducat. 

| — with France, about 18 livres per piſtole, ſomctimes 

about 86 ſols per piaſtre., _ ; 1 
Vith Portugal, about 630 rees per piaſtre. 
Vith Italy, at ſo many marvedies per their pe220, 

cat, or crown. e 5 | pA fs, 


du- 
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Ex. i What is the value of 1632 rials vellon, exchange 43d. ? 


2 : 17 1632 
17 


22 


11424 
[032 


2774 13367 rials plate. 
FI = 104.75 Piaſtces. | 
43 cxchan, ge. 


12) 4076.25 pence. 
20) 369.8 
L. 19:9: 84 


Here we fuſt reduce 1632 rials vellon to 867 rials late: by the 
ccnitant proportion 32: 17: Ihen we reduce theſe to pialties, 
by dividing by 8, extending either quotient, | when necefary, to a 
decimal : Iben we multiply the piailres l'y the rate of exchange, 
which gives the value in pence, and cle are reduced ” GIVILIGN: 
to pounds. | 
31. The learner will perceive, that this oper att on 1 wy. re- 
quires a multiplication by 17, and tucccfhive Givitons by-: 85 

and 20. The only variable part 1s the multiplication | 57 5 Shih 
number changes along with the courſe of exchange. We thail 
Jobtain the ſame anſwer, if, after multipiying by 17, and the rate 
of exchange, we divide the proceed oy 014409, which is equal to 
[32X8 X 12 X 20, as was ſhown, Part I. $ 60. On, it we multiply 


by the rate of exchange, and divide the product. by 3614 == 29, 


ate it will give the anſwer very nearly. The practitioner may, in like 
manner, compute. multipliers or divitiors tor compicating the Ope- 


tations at ONCE, in other caſes Naturally complex. 


. 2. How much Hamburgh money banco. in 7. 4208: 13 
plate, exchange 106? „„ 
nes | 
4268.13 
34 


dur , ER 
375)145125(387 ducats 
F - 
| marcs ſche 1 55 

16) 205110 1281 : 15 lubs. 


I. 


Here 


U 
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Here we firſt reduce the rials to marvedies, by multiplying hy 
34: Then we reduce the marvedies to ducats, by dividing by 35; 
Then, becauſe the rate of exchange, 106 pence groſs, is equal 1 
53 ſchillings lubs, we multiply the ducats by 53, and the product 
is the value in ſchillings lubs: Laſtly, we divide theſe by 16, and 
the quotient is the value in marcs lubs. 


* 


42. In Ca rALON TA and VALENTIA, accompts are ſometime 
kept in pounds, ſchillings, and pence Catalan. 33 ſchilli 1 
Catalan make a rial plate. os 


Quscſtions for pradtice. 


1. What is the value of 3782 rials vellon, ex. 41 d.? 
2. How many rials vellon in L. 1355. ex. 404? 


3. How many current guilders of Holland in 3795 rials plate, 
ex. 108, agio 3? „ 5 
4. How much French money in 3892 rials plate, ex. livres 
17 : 15 per piſtole ? i. | 
5. How much money of Portugal in the fame ſum, ex. 635 
6. How mich Spaniſh moncy in 358 marcs lubs, ex. gg ? 
7. How many rials plate in F. 1705 banco, ex. 110? 
8. What is the value of L. 1000 Catalan, ex. 422 


LT ALY; 


43. Venice. Moncy is diſtinguiſhed as at Amſterdam, inte 
| banco and current. The former bas a regular ſuperiority in vai! 
of 20.per cent. and alſo a variable agio, | 


1 ſoldo =:12 pieoli 
e = 20 ſoldi. 

I ducat current = & lires or 124 ſoldi 
„„ Ou =: 4 foldi 


1 ducit current 24 groih 

Accompts are generally kept in lires, ſoldi and picoli current, 
ſometimes in ducats current. Bills of exchange are tranſacted bj 
the ducat banco, which is ſometimes divided into 24 groſſi, ſome. 
times into “ 20 ſoldi of exchange, and thefe ſubdivided into !! 
* denar1 of exchange. | Gy 

Exchange with Britain, about $04 d. per ducat banco. 

5 — with Holland, 93 d. Flemiſh per ditto. 

— with Hamburgh, 89 d. Flemiſh per ditto. 

= with France, 100 ſols Tournois per ditto. 

with Portugal, 744 rees per ditto. | 

————— With Spain, 318 marvedies per ditto. 


44. GENOb 
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14. GE NO. Accompts are kept in lires, ſoldi, and denari. The 


hre contains 20 ſoldi, and the ſoldi 20 denari. 


1 croiſade — nes 

I pezzo of exchange = 53 lires 
1 crown | =-9 hres. | | 
1 piſtole = 20 lires | 7-1 


| Exchange 15 tranſacted by the pezzo, which is divided into 26 
ſoldi of exchange, and theſe into 12 denari. The exchange money 
therefore 54 times more valuable than the current or lire money- 
he ſame diviſion of the lire, and alfo of the exchange money, is 
ſed in other places of Italy, which we notice once for all, to avoid 
fepetition. 15 9 1 : | 
Exchange with Britain, about 54 d. per pezzo. 

with Holland, 98 d. Flemiſh per ditto. 
— with France, 108 fois Tournois per ditto. 
—— with Fortugal, 800 rees per ditto. 
— with Spain, 342 marvedies per ditto. 


45. MILAN. Parma, Modena, &c. Accompts are kept in » lires, 
oldi, and denari. 5 N 


* 1 Cueat of exchange x 117 ſoldi 
I piltole =. 22lires 


Exchange with Britain, about 55 d. per ducat. 

— — with Holland, 102 d. Flemiſh per ditto. 

———— with Spain, 348 marvedies per ditto. 

with Portugal, 816 rees per ditto. 5 

with France, about 62 ſoldi per crown Tournois. 


46. YUSCANY. Florence. Accompts are kept in “ lires, ſoldi, 
nd denart. „„ 9 8 . 


72 lires | 
6 lires 
22 lires 


I crown 
I piaſtre_ 
piſtole 


Lxchange with France, about 45 crowns of Florence for 100 | 6 
owns Tournois. | , „ N 

— with Britain, Holland, Spain, and Portugal, by the 
dun, in the ſame manner as at Venice, &c. value 5 8. 24d. 
RR at Leghorn, with Britain, &c. by the piaſtre, value 
20. | f | 


PorEe's 


—— — —————— — — — 


SIS — 8 — 
2 * „5 —— — 
—.— — CASES 
<> r r "x * 
— — 
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julios. 
x julio = 10 bayocs 
1 dollar 382 julios 
I crown = 10 julios 
»I ſtamped crown = 12 julios 
* 1 piſtole 21 qulioe 


ces, tarins, and grains: 


38. 4d. ſometimes by che florin. 


Kc. Accompts are Kept | in * lires, foldi, and denari. 


PR 
Ws 22 
> 4e 


—— « — . * _ 
A Ee IIS He Woo eros ů ²·˙ëĩ 
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PopE's TERRITORIES. Accompts are kept in crown and 


At Rome, Civita Vecchia, Ancona, &c. exchange is tranſaQted 


at Venice, on the ſtamped crown, value 6s. 


At Bologna and CP on rae dollar, value 4 8. 3 d. 


47. Nells. Accompts are bi in ducats, tarins, and prains 


1 tarin = 20 grains. 
I n = S tarins 


Exchange with France; about 72 ducats, per 100 crowns Tou 
nois. 

with Britain, Holland, Spain, and portugal by t 
ducat, as at Venice, value 3s. 4d. 


48. SICILY, Palermo, Meſſina, xc. Accompts are kept in ou 


1 grain = 6 pichilli 7 | 
x ponti = 8 pichilli 
1 tarin- = 20 grains 
* 1 florin = ö tarins 
1 ducat = 13 tarins 
* x ounce = 30 tarins 


Exchange with Neples, about 195 ponti per ducat of Naples 
with other places, by the ducat, as at Naples, val 


I L————_— 


49. F 88 Turin, Chamberry, Cage 


* 1 florin 


= 12 ſoldi 
1 ſcudi = 6 florins _ 
1 piſtole = 13 lires 


Exchange with France, about 924 ſoldi per crown Tourndis 


—— with other places, by the ſcudi, value 48. 6 NE 
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Exchange from one place in Italy ro another 3 is generally tranſ- 
ed by reducing the crowns, ducats, or pezzos, to each other, at 
certain allowance per cent. 
Sometimes, by allowing ſo many ſoldi of one place for the 
own or ducat of another. 


Dueſtions fer practice. 


How much Sterling money in 1264 ducats banco of Venice, 
I 

50 much in 628 pezzos of 908 ex. gor d? 

. How much in 3756 lires of Leghorn, ex. 51 d;? ? 

4 How much in 4274 hires of Florence, ex. 62d ? . 

: How much in 936 current crowns of Rome, ex. 7d? 

How much in 463 ducats 2 tarins of N: 2 ex. 39 d? 2 
How much in 1000 lires of Turin, ex 53d? 

. How much Venetian money in L. 1200, ex. 52 d? 


19. How many lires of Milan in L. 326, ex. 50 d? 
11, How much money of Holland in 1260 ducats banco of 
Wnice, ex. 92 d? 
12. How much money of Hamburgh in 1240 lires picoli of 
nice, ex. 91, agio at Hamburgh, 15, at Venice 25? 

, How much Venetian money in 5 1270 current of Holland, 
pibere 327 en. 90 £ 
14. e much Spaniſh money in 1230 dajats of Venice, 
3152 
;. How much Venetian money in 1706 milrees,” ex. 756? 
4 ow much Portugueſe money: in 1 345 pezzos of Genoa, 
42 ! 
7. How much Spaniſh money in 1392 lires of Genoa, ex. 


1 


478? 


73 
: 1 much French money in 7360 lires of Florence, 
07 18 5 


ex, 2 per cent. in favour of Venice? 

b. How many ducats banco of Venice in 1352 current crowns 
"Mc ex. 65 ſtamped crowns per 190 ducats 7 

. How much Genoefe mon: y in 365 ducats of Nap! es, ex. 86 
ol Genoa per ducat of Naples ? 


1018 8 | 


. How much Sicilian money in L 312, ex. 18 7d per florin ? | 


l. How a Florence money in 1260 rials place of Spain, 


9. How much money of Naples in 1365 livres Tournois, 


|. How many. viakres of Leghorn i in 1200 aua banco of Ve- 
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24. How many current crowns of Rome in 1345 ducat of 
Naples, ex. 64 ſtamped crowns per 100 ducats ? 8: 


IRELAND. 


go. Accompts are kept in pounds, ſhillings, and pence Ir}, 
which are inferior to Sterling. Their real coins of gold an! 
ſilver are the ſame as the Britiſh, but they have halfpennies any 
farthings of their own. _ Rs 

A ſhilling Sterling is 13 d. currency; conſequently L. 1 Sie 
ling = L. 1: 1. 8 currency, and a guinea paſſes for L. I: 2120 
The value of L. 100 Sterling at par is L. 108 : 6: 8 Iriſh. 4 
courſe of exchange varies from 6 to 12 per cent. 


BRITISH AMERICA. 


51. There is ſome of the Britiſh money in circulation in on 
American colonies ; but Spaniſh and Portugueſe money is met 
common, eſpecially in the Weſt Indies. The quantity of the{ 
being ſtill inſufficient, paper currency has been ſubſtituted in plac 

of real money, and accompts are kept in pounds, ſhillings, an 
pence currency, whoſe value is very fluQtuating, but always ink 
rior to Sterling. In the Welt Indies, the exchange is about L. 1p 
currency for L. 100 Sterling. On the continent, the difference i 
greater, but ſeldom exceeds L. 200; though, in ſome colonic 
the currency has fallen fo low, that it required from 7 to I. 8c, 
to exchange for L. 100 Sterling. This was the caſe in Carolin 
before the preſent interruption of commerce. 

The current rate of coins at Jamaica is as follows: A rial pa 
for 54 d. a dollar Es. 3d. a piſtole L. 1 4s. a moi 
L. 1 : 18 : 9, a Joannes L. 2 : 10 8. a guinea 30s. | 


52. In many places of Britain, bills on London, if payable 
fight, or at a ſhort date, are negotiated at a premium, which fe 
dom riſes ſo high as 2 per cent. Bills at a long date pais at pd. 
or at a diſcount. Ts 


* 
7 
i 


: Oueſtions for practice. 


1. How much Iriſh money in L. 1286 : 108. Sterling, 2 
per cent ? eee 1 | 
2. How much Sterling money in L. 372 Iriſh, ex. 94 Þ* 0 


\ 


x42, FOREIGN MONIES, e. BR 
z. How much Sterling money in L. 769: 108. currency of N 
at, ex, 53 per cent? 


% How much Sterling money in L. 7.09 currency of Carolina, 
ex. 75 648 currency per L. 100 Sterling? 


-, How much currency of Barbadocs in I. 1240 Sterling, ex. 
g per cent? i 
F 4. A merchant in London draws 1. 3020 on Dublin, ex. at par, 
End rewits for the ſame, when the exchange is at 104 per cent. 
| equired his gain or lols f 


TURKEY. 
3. 1 aſper = about + of a penny 
1 parac 3 alpers 
1 ſolata = 20 aſpers 
* 5 piaſtre = 80 alpers: 
1 xeriff = 200 aſpers 
ARABI A. 
80 caveers = 1 dollar, value 4 8. 6 d. 
4 caveers = 3 comaſhes 
100 comaſhes = 1 ſequin, value 7 s. 6d. 
9 ſequins = 1 end 15 : 
FER 8 1 A. 
10 coz = 1 ſhahie; value 4d. 
2 ſhahies = 1 mamooda 
4 ſhahies = 1 abaſhee . 
50 abaſhies = 1 * tomond, value L. 3: 6: f. 


MOROCCO. 
24 fluces = 1 blanquil, value 2 d. 
4 blanquils = 1 ounce 
54 blanquils = xcquin, value Fo 8 


E A8 T IN IE 8. Madraſs. 


8 pices 8 fanam — 
10 fanams = 1 rupee, value 28s. ; 7 | | 
36 fanams = 1 pagoda, value 8 . 9d. 

4 Pagodas = 2 gold rupee 


8 The 


— * 
— — 


— 


2 * — . 
=> 2 1 Py — — — 2 = 
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but it is differently multiplied and divided in different places. 3 


tis, by way of Holland, and draw for it directly, by which he will 
gain 2 d. per crown. If, oa the other hand, the courſe be lowe! 


— 
2 
— . "eg — . * 


would have been computed by this proportion. 
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'The rupee is the ſame in all the European ſettlements in Indiz; 


lack of rupees is 100000. 


54. If the courſes of exchange were always at par, or correſpond 
ing to each other, chere would be no advantage in tranſmittin: 
money through different countries, and the direct conveyance 
would be preferred, becauſe attended with lefs expence and deln 
But the courſes are always fluctuating, and often in ſuch a fit, 
tion, that money may be drawn or remitted to more advantage, 
when it paſſes through ſeveral places; of which inſtances will occy 
in the ſolution of the foregoing queſtions. + 

Occaſion has been taken from this irregularity in the courſe; 9 
exchange, to carry on a circulation of payments, by mcans of hill 


through different places. This buſineſs, when well underſicad 


often yields conſiderable profit, and it is uſeful to commerce in ge. 
neral, becaule it tends to reduce tue courſe of exchange to a regulu 
and equal ſtandard. _ 


In order to carry on this buſineſs, we muſt compute the rate d 


exchange which ſhould prevail between two places in correſpond 


ence with the rates between theſe places and a third For example 
If the exchange from London to Amſterdam be 435 s Flemiſh pet 
pound Sterling, and the exchange from Paris to Amſterdam he 
524 d. Flemiſh per crown Tournois ; then, as the Flemiſh meny 
which is equal to a pound Sterling, is to the Flemiſh money which 
is equal to a French crown, ſo is L. 1 to the correſponding rated 
the crown. That is, e 
1 „%%% bs 

£043 $2445 5:24 | 
halfpence Fl. 840: 105: : 240: 30 d. Sterling. 


Thus, the value of the French crown, if the money were ci 


lated through Holland, would be 30 d. which is called the wi 


trated value, or the rate by arbitration. Now, if the coured 
exchange from London to Paris were zod. per crown, No gal 
could be obtained by circulation: But, if the courſe be hiptt 
ſuppoſe 32 d. a dealer in exchange may remit 1000 crowns to 1! 


than the arbitrated value, 'ſuppoſe 28 d. he may remit the mon? 
directly to Paris, and draw for it by way of Holland, by which le 
will alto gain 2 d. per crown. | IST, 


If the exchange from Britain to France had been given 30 d. 2 
to Holland. 35 s. the arbitrated rate between France and Holland 


d cterling. 240: 3o : : 840 : 15 halfpence Flemiſh, 
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| If the exchange from France to Britain had been given 3od. 
Sterling, and to Holland 522 d. Flemiſh, the arbitrated courſe be- 
tween Britain and Holland would have been thus computed. 


ing Money may be circulated through ſeveral places for the ſame 
EE purpoſe. The method of computing the value 1s explained, part I. 
sz. This is called compound arbitration. 

t | | | 


65. In order to carry on this buſineſs with profit, the difference 
between the real and arbitrated courſes of exchange muſt be ſufh- 
cient to pay the commiſhon charged by the different factors, 
through 58 hands the money is circulated, which is generally + 
per cent. to each. This ſhould be allowed at each ſtep of the cir- 


tain an anſwer with more eaſe, which differs very little from the 
rue one. | 8 


ho reimburſes himſelf, when he pays it, by drawing on C, who 


one | | : | 8 ar 
dining. On the other hand, if A remit a bill to B, who remits the 
te alue, when he receives it, to C, who remits it back in like 


anner to A; then A will be obliged to advance the money du- 


Wot, the intereſt muſt be added or ſubtracted accordingiy. 


"rc 
470. 
1 öl 
Call 
hel, 
We 
will 
owel 
onef 


i be 


25 
Ilan 


ulation : Or, if we allow as many commiſſions on the original 
ſum, as there are factors employed in the circulation, we ſhall ob - 


56. We ſhall only further obſerve; that if A draw a bill on B, 


Praws again on A for the value; then A will have the advantage 
tf poſſeſling the money during the time that all the bills are run- 


ing the time the bills are circulating : And, in computing the 
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Pax r ll. 


FOREIGN WEIGHTS AND MEASURE 


L-WETGHTS. 


35 5 15 Amſter. 
100 Ib Engliſh Troy Cr” 
100 Ib Engliſh averdupois - . 
100 lb of Amſterdam „„ — 
100 Ib of Antwerp and Bruffels = - 
100 Ib of Hamburgh - 2 F 
100 Ib of Leige 8 — D 


100 lb of Frankfort and Nuremburgh Oy 


100 Ib of Leipſwick, Lubec, and Middleburgh 


100 Ib of Breilaw, Koningſberg, and Avignon 


100 lb of Geneva | 
100 Ib of Denmark = BE 
100 Ib of Norway Eons 


' 100 lb of Sweden 9 


100 lb of Dantzick, Ghent, and Oudenarde 


100 lb of Riga I” 
100 Ib of Ruſha - : : 


100 lb of Parts, Bourdeaux, &c. : 


100 lb of Rouen * = F 
100 lb of Rochelle "Fe * PE 
looo lb of Lyons | 


100 lb of Tholouſe 5 : 1 
100 lb of Marſeilles 8 
100 lb of Seville and Cadiz - - 


- 100 Ib of Portugal 5 — - 


100 Ib of Rome I 8 
100 Ib of Genoa w . 

100 lb of Venice and Milan < - 
100 lb of Turin - - 5 

100 lb of Leghorn - . 5 

10e 1b of Naples = he 
100 1b of Conſtantinople 5 


57. AB L E for comparing the pound weight of foreign plas 
b ces with the Engliſh pound averdupois, 


and the 
of Amſterdam. e Pound 


Ibs. Averd. ths, 


| 75⁴ 


hen 


975 
100 
108. 

4 
1007 
103 
110; 

10% 

- 86; 
1217 
107; 
114 

9 
95 
89 
$8! 
1001 
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In Hol L Ap, 8 1b. = 1 ſtone, 15 1b. = liſpound, 20 liſpound 
| ſhippound, 400 Ib. = 1 load. In weighing gold and filver, 
lb. = 2 marcs, 1 marc = 24 carrats, 1 carrat = 12 grains, and t 
prain = 24 parts. | 

In DENMARK, 16 1b. = [ Aidan, 20 liſpounds = 1 ſhip- 
pound. 

la öwEK DEN, a ſhippound for flax, hemp, and fiſh = = 400 lb. for 
Fron 320 Ib. 5 
| In PoL Ax D, an ordinary ſtone = 16 Ib. ; ; a ſpruce ſtone = 
4 lb.; a centner = 120 lh.; a ſhippound = 320 lb. 1 1 lat 
500 b. ; a great laſt = 154 common laſts. 

In LIVONIA, 20 lb. = 1 liipound, 20 liſpounds = = 1 {hippound. 
In Russ14, 40 Ib. = 1 pood, 10 poods = 1 birquet, 6 8 dir 
zuets = 1 laſt; a bobbin flax weighs about 3 poods. 5 
At HAMBURGH, 14 Ib. = 1 liſpound, 8 liſpounds = 1 centner, 
o liſpounds = 1 ſhippound, 10 lb. = 1 mall ſtone for wool, &c. 
nd 20 lb. = 1 great ſtonè for fax. 
In Pox TU GAL, 32 lb. = I arab, 4 arabi = = 1 quintal. 

In SPAIN, 26 Ib. = 1 arab, 4 arabs = * 1 uintal. 


l 


Il. LONG MEASURE. 


58. Table for comparing the yards, a and other lineal meaſures of 
reign places, with the SAGA yard. 


571 Yards. 
l4 00 ells Engliſh — „ - = 125 
bo oo aunes of Holland, each 22 feet of Holland Mm 
gh 00 —— of Bruſſels, each 25 feet of Bruſſels = or 
9 00 —— of Bruges - — | 27 
ie of Antwerp ig IR, 08, 
cb; 00 —— of Denmark, each 2 feet of Denmark 69 
1 do — of Sweden, 2 2 feet of Sweden 85 75 
Jr bo —— of Dantzick _ 664 
9 WW — of Hamburgh, Frankforr, 101 Leipfwick - Bar 
gr do arſheens of Ruſha _ 5 — 254 
60 do aunes of Lubec WS ». „ 
05 0 —— of Nuren aburgh - 5 „ 
1 0 —— of Breſlaw | - * * — | 60 
* of Geneva „5 1244 
ly w —— of Bern and Ball! N 627 
by o —— of Paris, Bourdeaux, Rockelle, and Rouen 123 
7 do Canes of Lyons and Marſeilles — 2142 
7 o — of Fholouſe and Montpelier „55 
q o — of Rome - — 2 
2 of Genoa 1 a 2457 
o braſles of Venice _— 22 5 734 
* — of Florence and Leghorn CEE 04 


- 
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100 braffes of Milan - 2 OG 
100 of Rome, uſed by merchants : 
100 of ditto uſed by architects - 
100 —— of Bergamo - => 
100 varas of Spain, each 4 palms of Spain 
100 of Portugal - . l 
100 cavidos of Portugal — 1 
100 ariſhes of Perſia - = 
100 pikes of Conſtantinople ſhort meaſure 
100 of ditto, long meaſure 
55 b feet dec. 
_ 1oo feet of Dantzick 5 * 8 
100 of Denmark - - 103. 9 
100 of Sweden - $701 97- 4 
100 —— of Bruſſels „ - | 90. 2 
100 —— of Lyons - . 112.1 
100 —— of Milan 5 - 130. 3 | 
100 of Fans - . 106. 2 
100 palms of Naples 5 — 86. 
100 of Rome, uſed by merchants : 81. 6 
100 of ditto, uſed by architects > 73+ 2 


The French arpent conſiſts of 100 perches, whereof each Is 2 
ſquare of 18 feet Paris meaſure; it therefore contains 32400 ſquare 
Paris feet, and is equal to 23 Scots roods, or to 2.37 Engliſh 
roods. According to the meaſure royal, the perch is a ſquare of 
22 feet, and the arpent is about 1x Engliſh acres. 


 Hinerary Meaſures. 


A French league is about 24 Engliſh miles 


A German mile 4 ditto 
A Dutch mile 3x ditto 
An ltalian mile 14 ditto 
A Spaniſh league 3⁴ ditto 


A Ruſſian verſt 3 ditto 


m. CORN MEASURE. 


59. The moſt general corn meaſure is the laſt, which i is differ- 


ent, and variouſly divided in different places. 


NEIHER- 


r k 


vp 


Po 
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MT NLA NDS. The laſt of Amſterdam is equal to 103 1 Engliſh 
quatters, or 82 Wincheſter buſhels, or about 81 
Linlithgow wheat firlots, or 57 barley firlots. A 
laſt wheat ſhould weigh about 4500 Ib. It is divi- 
ded into 27 muids, of 4 ſchepels each, or into 36 | 1! 
ſacks of 3 ſchepels. bi 
At Rotterdam and Delt the laſt is divided into 29 i 
| ſacks, of which 104 make a hoedt. 
At Dort a laſt = 24 ſacks 


At Leyden, Rn Muyden, and Maerden, : = 44 ticks: | | I 


DENMARK- At Copenhagen 


42 barrels 


At Utrecht 23 muide | | 
At Harlem 38 ſacks \ 
At Fricfland 33 muids i: 
At Briel 40 ſacks . I 
At Middleburgh 41+ ſacks | 
At Bruſſels 25 ſacks [ 
At Antwerp 38 vertes ; 
At Bruges 171 heodts 3 

j 


du EDEN. At Stockholm 
PoLanD. At Dantzick 
Livonia. At Riga 


23 barrels | D 
36 ſchepels 


Pruss1a. At Koningſberg 6laſts = 7 of Amſterdam 
GERMANY, At Hamburgh a laſtis divided into go ſchepels, and i is 
equal to 4 of the laſt of Amſterdam. 


At Bremen = 40 ſchepels 
At Embden 15 barrels 
At Lubeck 9s ſchepels 


FRANCE, The muid is the moſt general meaſure, and 1s divided 
into 12 ſextiers; the ſextier into 12 buſhels. 
19 lextiers at Paris 


14 ditto 12 buſhels of Rouen. 

24 ditto 1 muid of Orleans 
ditto 1 ſextier of Bourdeaux 
3 ditto s buſhels of Avignon 
13 ditto 12 ſextiers of Calais 
4 ditto 3 ances s of Lyons 


46 loopins _ 


I laſt of Amſterdam 


p . _ % ” N - 8: Py : . 
3 an. — = 5th 2 1 8 1 mn th 2 : Py "ly CS ” * 
5 AED i r ga at 2 5 A Hos es >. te Or RA 8, A . - . — 3 
* 5 _ * = a p ——_—_ _ a: ces 
- . F 


PAIN, thaſk=s 4 colin and 1 caby = = 12 aneguas | 
52 aneguas'=1 laſt of Amiterdam - 0 


1 moy ſalt = 17 1 buſhels. 


PORTUGAL. 4 alquiers = 1 fanique, 15 faniques = =1 mud. 
216 alquiers = 1 laſtof Amſterdam. 


ITALY» 


— — — — —— —— — Ig — — eons — IIEES 
— — — —— — — - - > 
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ITALY. At Venice 36 ſtarcs = 1 laſt of Amſterdam 
At Leghorn 40 ſacks = ditto (ol 
At Genoa 25 mines = ditto 10 


60. IV. LIQUID MEASURE. 


Hol LAND. At Amſterdam a mingle equal 24 Engliſh pints 


GERMANY.16 mingles equal 1 ſtechan, 2 ſtechans = 1 anker tai 
4 ankers = 1 aum, 6 mingles = 1 verge for wine, ani" 
64 = 1 verge for brandy on the Rhine and Moſelle. Fur 
30 Verges brandy at Amſterdam and Hamburg 
— 1 - D PH : j + | | 
FRANCE. The pint at Paris = 134 Engliſh pints 
gs pints = 1 ſextier, 36 ſextiers = 1 muid 
3 muids = þ ton of Francde bp 
The hd. brandy at Bourdeaux contains 32 verge 
at Nantz 29, at Rochelle 27. os i 
The hd. wine at Bourdeaux contains 124 ſtechans o 
Amſterdam wine and lees, or 12 clear wine, andi 
| divided into 110 potts | i 
SpAIN. A pipe or butt contains about 25 ſtechans, or 11M 
= Engliſh gallons . | ” 
 PoRTVUGAL. 16 cortans = 1 carga wine, 4 cortans = 1 pipe 
: which contains about 126 Engliſh gallons, 14 
2 cavedos 1 almuda = 44 Engliſh gallons *, 
| 1 5 | A 
| | 333 5 8 . 1 pech. 
61. V. ANTIENT MONIES, WEIGHTS, AND 
Jewiſh Money. i fi 
10 Gerahs = 1 bekah L. 8. d, 5 
2 Bekas = 1 ſhekel, value — 2 47 2 Cl 
60 Shekels = 1 manch or mina 7 1 5 
50 Minas = 1 talent 353 11 10 : 4 ct 
oy BY 
* A conſiderable part of this, and the foregoing ſection, is corrected by e 
authority; but, in ſome articles, the author was obliged to truſt to the lateſt pu 3 
tions on the ſarne ſubject for information; and, as theſe differ conſiderably ay” , 
other, he cannot be certain that the ſelection he has made is free from error. 1 
gentleman, who has had occaſion to be accurately acquainted with theſe dane T 
bread, would take the trouble to point out ſuch miſtakes, as he obſerves, by a! 7 26 
would gratefully acknowledge the favour, and correct them in a future — 4 | 
tables for comparing the pounds and ells are only carried to 400th parts, 9 vl 


ſufficient for moſt purpoſes, apd as far as they could be carried on good author. 


—_ III. FOREIGN MONIES, &c 9 
The value of the ſhekel, according to Dr Prideaux, is 3 8. and 
anlequently the talent of filver L. 450. The mina and talent of 
old contained the ſame weight as thoſe of filver ; and therefore 
heir value in Our Money is about 14 times greater; but their an- 
tent ralue was only about 10 times greater; becauſe the compa- 


tive value of gold and filver among the Jews, as well as the 


ntieut Greeks and Romans, was fixed at that proportion. 


nec 50 minas; the mina 60 didrachms, and the didrachm 2 
irichins. The value of the Babylouith talent, according to Dr 
berhard, Was L. 340 126. 


Fewiſh Weights. 


ib. oz. dwt. gr. 
F. 

t manen 3 9 t2. 12 

I talent 114 — 15 — 


1 Shekel 
100 Sbekels. 
30 Manchs 


e 


Fewiſh Meaſures of Capacity. 


1: caphs =-1 log: 3 ſeabs = 1 Ephah_ © 
4 logs = 10 mers = i cphah 

| z Cabs 2 10 ephahs = 1 homer or coron 
2 hins = 1 feah 2 ephahs = 1 letecch 


An ephah is equal to 1 alles 4 pints, wine meaſure, or to 3 


Recks 3 pints, corn me e 


Jeuiſb Meafure: of Length. 


The le ngth of a cabit Was l0- inches. 


Attic money. 


L. 8. d 


The Alexandrian talent was the fame as the Jewiſh, and con- 


age 3 ) 6+ cubits = 1 reed 
6 hand breadths > = x cubit 80 cubits = 1 ſchznus 
? pai. ; 4 ds cubits =: 1 furlong 
? cubits = 1 holy cubit rg = 1 ſabbath-_ 
| ; | day's Journey | 
cub ;it's =} fathom 1200 dee = =1 day's jour. 


| attic drachm = 0:0: 82 according to Dr Bernard. 
9 dachms = 1 mina "EY 5 
o Minas = 1 talent 206: 5-4 5 | 

Pit — 


* 
'F 
: 
Ty 
$2 
4 
. 
„ 
4 
b 
1 


* 
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The value of the Attic talent, accordifig to Mr Brerewogq. : 
L. 187: 10. '1 

Roman IWeiphts. 

4 

Diviſions of 1 45, 6 

4 rana = 1 /itiqua 2 Uncie = '1 ſextans l 

2 friiqne = I obzlus 3 ditt = 1 quadrans 0 

2 9101 l yerupulum ꝗ ditto =" 1 Zrtens 4 

2 ſerupuli = 1 drachma 5 ditt = 1 quincunx 

8 arachma.- = t uncia : o ditt = 1 ſemis ; 

I 2 UNCE = 1 as or libra 7 ditto = I jeptuns: : 

| 8 ditt 1 bes. 8 

9 ditto S 1 dodrans 

lo diffo = 1 dextans ( 

tt. ditto = i deunx 


The exact weight of the Roman pound is uncertain. Some {up 
poie the Roman ounce equal to the Averdupois ounce ; in whic 
caſe, the pound is equal to 10 Oz. 18 dwt. 18 gr. Troy. Othe 
eftimate the Roman pound only equal to 10 02. 10 dwt. 15g 
trom the weight of water contained in the amphora. 


Roman Monies. 


The mott ancient coins among the Romans were of braſs. I. 
as originally confiſted of a pound of braſs, but was afterwards 
duced to half an ounce ; but the toregoing diviſion into 12 pi 
was ſtill retained. _ i: | 

The chief ſilver coin was the denarivs, or Roman penny, 90 id. 
which made a /ibra or pondo. If we value the libra at L. 3, (is 
commonly done, though too high), the denarius is equal to 7; 
and the as to à d. The proportion of the value of filver to br 


1s as 40 to l. 


20 aſſes,&C. 1 teruntius= Ad denarils 


* 1 viceſſis 
100 4ſſes 


* 1 centuſſis 


Braſs coins. Silver coins. 3 

I as = +4 1 denarius = 10 aſſes = ue 
1 ſemis = 4 as, &c. I victoriatus = + denarius ats | 
1 uncia = M as, 1 ſeftertius = + denarius In th 
1 ſemiuncia = 2 as 1 obo'us = + denarius per 

x ſextula. = 5 as I libella = x5 denarius |? 

* 1 decuſſis = 10 aſſes 1 ſembella = +, denarius 01 


1 ſeftertium [neut, gen.] = 1000 Seftertii * L 7: 16 
1 Roman talent = 24 ſeſtertia 
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man Meaſures of Capacity. | Reman Leng Meaſure. 
q cochlear i = I cyathus 4 digiti = 1 palmus 
at hi = 1 acetabulum 3 palmi = 1 ſpithama 

4 acetabuli = 1 hemina 4 palmi = 1 pes. 

2 hemin@ = 1 /extarius 6 palm = 1 cubifus li 
6 ſextarit = 1 Cconglus 2+ pedes = 1 pagſus ſimplex —_- ji 
16 ſextarit = 1 modus 5 pedes = 1 paſſus duplex Ul 
4 ni %% ͤ paſt: = Hamm if 
2 u = 1 amphora 8 ftadii = T1 miilare | 
zurn = I cadus l 
2 amphore = 1 medimnius } 
jo nedimna = 1 Culeus . 3 


The Roman foot = 11-632 inches. | 

The aus quadratus was a {guare of 120 Roman feet; tne f- 
germ was equal to two of theſe, and is to the Engliſh agre as 10 
o 10.097. | „ | 

The amphora was a cubical Roman foot, and contained 80 Ro- 
man pounds of water. It was nearly equal to 25 of an Englith 
buſhel, The ſextarius contained about 324 cubicai Engliſh in- ' 
ches; and therefore, was greater than the wine pint, but leſs than "1 
the ale pint. It was ſubdivided in the fame manner as the as. 


. 


62. Durfiionse 


J. A raerchant imports from Amſterdam to Leith 325 laſts 
Cats; prime coſt F. 3: 2 per muid; commiſtion 2 per cent. and o- 
mer charges = per cent; freight 22 8 per laſt; charges at landing 
and Curing ſale L. 13:7 8.; inlake 2 per cent.; exchange from 


x Eüinburgh to London, and commiition there, 1 per cent.; ex- 0 
inge from London to Amſterdam 35 s. 10 d ; agio 3 per cent.; " 
et Leith 12: 6 per boll. Required the gain or loſs 2: 4 
. J. Winenburgh of Hamburgh has ſhipped, per the Induſtry, 4 
Nairn, for accompt of William Davidſon, Leith, 139 laſts oats, at [: 
. 98.7 lubs ; and 67 Jaſts wheat ac M 150.8; lighterage and fa 
0-555 14 ſch lubs per laſt; duty on wheat II. 375.19; and on | 
ats M. 22.10 per laſt ; com. 2 per cent.; inſurance at Hamburgh | 
In tie amount of the invoice, 2 per cent.; commiſhon on ditto in 


pr cent.; freight 1 guinea per latt. 


). Winenburgh may draw on A. Kempen of Amſterdam 6 wdt. 9 
80 722, ex. 33+; in which caſe Kempen will draw on G. Rey- . 
olds, London, 2 uſa. exchange 35 8. 7 d. including her com- A= 
mon, + per cent.; or Winenburgh may draw immediately on 
chnolds, 2 uſa. exchange 34 8. 2 d.; agio as before; cominiſ- [ 
: a Nl 


* 


* 


„ 


332 BILLS, INVOICES, &c. 


Parry iti 


* 2 


ſion to G. Reynolds + per cent. Required which js prefer. 
alſo the coſt of the wheat and backey per boll ? and a copy ch the 
invoice and bills ? —ĩ 9 Y 

III. A merchant imports from Peterſburgh to Britain 725 poo! | 
iron; prime coſt Ro. 1.12 per pood ; charges 14+ per bent: 611 
change 53; freight L. 1: 15 8. per ton; duty 1 EY To 
ditto; charges in Britain 5 per cent. Required the coſt DET Rs, 

IV. Required the value of 12 ſhlb. iron, imported from (Crt 
tenburgh to Britain, at 472 copper dollars per ſhlb. ; charges + 
per cent. drawn on London; exchange go ? Alfo the 'valul 
drawn on Holland, exchange 12; and from Holland on Londonf 
exchange 43-8; 7 d.? Allo the averdupo: 8 weight and value be 
cwt.? 

V. Required the profit of loſs on 115 pieces linen, qt. cach 
22> yards, bought at 18. 22 d. and ſent to Copennagen z irejol 
2 d. per piece; duty there 23 ſtivers per Dantth ell; price there 
marcs 3 ſtivers per ell; commiſſion 22 per cent.; exchange 5 

VI. Required the coſt of one. dozen Madeira wine, at 15d 
rees per pipe; charges at Madeira 5 percent. . exchange 58. 00, 
freight L. 2 per ton; duty L. 2g: 13: o d. per ton; charges 
home 12 s. fuppoling the pip eto run 49 dozen; bottles and cot 

2 8. 3 . per dozen? 

VII. A merchant exports 1990 quarters wheat to Madei 
bought for 25s per quarter, and. receives a debenture for t 
bounty at 5 8. per quarter, which he ſells at 7 per cent. {coun 
charges at Jading, &c. 9 d. per quarter; freight 22 8. per ton 
5 quarters; inſurance on the covered property 5 per cent ; top 
95 per cent. in caſe of loſs. It is fold for 800 recs per alquier, where 
9% make a quarter; charges 70 rees per alquicr; commillion 2+ | 
cent. He may have returns, in bills of exchange, at 5 s. 6. i: 
milree; or, in Madeira wine; price and charges there as in Wu: 
queſtion ; and the odd money remitted at 5 8 6 d.; intura 
home the ſame as the inſurance outward z price in Britain L. 
per pipe. Required the gain or loſs by both methods? 

VIII. A merchant imports from Riga 100 Hhib. Hex, at & 2 
and 100 ſhlbs. hemp, at R. 12; commiliion and charges 5 
cent.; inſurance on the outſet value 4 gs. per cent.; «Icigut 46 
per ton; charges at landing 8 8. per ton; price of flax n cn 
tain L. 45, and of hemp L. 28 per ton; exchange from hñEHH 
Holland 5 per cent. loſs to the drawer 3 comm N. in Holland 
and exchange from Holland to London 35 8. 6 d. Requires Char 
gain or loſs ? 

IX. A merchant buys 23 tons 5 cwt. tobacco, at 246 pe .; 
averdupois, and fends it to Amſterdam, where it ſells for 33 tig 
per 1b. of Amſterdam; charges there 14 per cent. on the grols 
duce; exchange 35 s. 3 d.; agio 3473 inſuranct on the colt 


propy 


— — 


WT. 7-7 15 per cent. freight 195. per ton. Required the gain 


1 7 
O8 . 


1 v. A merchant ſends to St Chriſtophers 300 barrels herrings, at 
ber barre; treight 5 8. ; bounty 2 8. 6 d.; charges at ſhip- 
"i 2 1 4 * , 4 £2 * A F : 
i per barre! ; iniurance on the outſet charge 53 gs. per 


cent, or 10 gs out and home. "Phe cargo is fold for g1 s. currency; 


(omm fro and ſtotage 8 per cent.; inſurance of gehts 3 per cent.; 
uhartage, and other ch Ages, 18. G al, per barrel. The value ma- 


dtetling, or in ſugar, at L. 53 currency per ton; charges there 16 
N 5 12. 9 1 8 
cent and ine ſugar will (eli in Britain at L. 45 per ton; freight 
1nd charpes in Britain L. S: 108 per ton. Reguired the Zain or lots 
1107 rom both thete ways of drawing the return? e | 
. A cargo of 320 barrels ſalmon is honght at 48 s. 
2 L 3 f E= . ; 0 - 
for exportation; charges at ſhipping 1s. 5 d. per barrel; 
bornty 4 8 6 d. per ditto. It may de ſent to Rotterdam, freight 
1s. 0 d. per barrel, inturance on the covered property 2 gs.; 
where they will tell for J. 32 per barrel; charges there . 2.17 per 
rel; commiſſion 27 per cent.; exchange 22 d. per /.; or to 
Punkirk, freight 4 8.; inſurance 24 gs. ; price lis. 85 per barrel, 


change 28 d. Required the gain or loſs, at both places? 


bought t 7 64 per laſt; freight V. 19 per laſt. Price at Paris 
rs. 6.18 per ſextter; charges Irs. 2.) per muid, including commiſ- 
( | 


en; <xchapge 312; agio 24. Required the gain or Joſs ? 
7 All. Required the value of 150 muids wheat, imported from 
* 


Paris to London, prime colt Irs. 132 per muid; charges 8 per 
cent. drawn on Amſterdam; exchange 30%; commiſnon there 25 
and from Amſterdam on London at 35 8. 4 d.; freight 5 8. per 
duarter? | „ pos | e 

NIV. A merchant has on hand 15 hds. tobacco imported from 
nie, qt. each 7 ewt. z prime colt there 34 d. per Ib.; freight 
55. per hd. It may be ſold in Britain at 10 d. per lb.; on pay- 


5 


wy ne duty 53.d per lb. Or, ir my be tent to France, where it 
elk for 17 ſols per Ib. of Paris; duty and charges there 8 ſols 
[ct iv. ; treight 5 s. per hd. ; exchange 29 d.; iniurance 3 per 
ten. on the outiet. Or, to Holland, where it will ſell for 8 ſtivers 
eb. of Amſterdam; duty and charges there 32 ſtivers; freight 


wa 


ange 35 s. 10d. Or, to Liſbon, where it will ſeil for 142 rees 
E lb. of Liſbon ; charges there go recs per Ib.; freight 7 s. per 


'T1v's at each place? 


C2. As 
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de recurned in bills of exchange, at L. 10 currency per L. 100 


ſcharges there Irs. 9.12 per barrel; comm:ition 3 per cent.; ex- 


XII. A merchant ſhips from Amſterdam to Paris 275 laſts wheat, 


j5 0.4. per hd.; inſurance 34 per cent.; agio 32 per cent. ex 


W.; inſucance 4 per cent. ; exchange 8 8.7 d. Required the gain 
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63. As a ſpecimen of the manner that the ſtudent ſhould fo 1 
low in ſolving theſe queſtions, we ſhall ſubjoin the arr ; 
and ſolution of Queſtion I. 


angemen 


325 laſts oats, bought at Amſterdam, 


at F. 3 8. 2 Per muid, Fo 27202 n ' 
Commiſſion and charges, 27 per cent. 680 : ha 
J. 27682 : 
f. 27070 : 9 banco, ex. on London 
358. 10 d. L. 2518“: 3: ht 
Agio 3 per cent. 812: 2 | | Th 
27882 : 11 
Exchange to London, and commiſſion at 1 per cent. 25: 3 
Freight on 325 laſts, at 22. 337 10; 
Charges — — - 13 9: 
e %% ĩs¹: i 8 1. 
% B. F. . L. 2894: 4 
325 laſts, at 57 firlots each is 4631: 1: 2 
Inlake, 2 per cent. 92 221 | | 


Folls 4538 2 . 2 at 128. 6d. 2826: 11. 2 
Loſs * if: 


The computations are regulated by the methods explained, and 
the proportions given in this and the former ſection. The er- 
rangement mult be adjuſted, by attending to the connection of the 
parts of the queſtion. The only general rule we can give, is tc 
diſtinguiſh the articles valued in Britiſh and foreign money, or 
different kinds of foreign money, and compleat the computation 
and reduction of the one, before we begin to the other. 


CHAR 


Or th 


CHAP. IV. 


MERCHANTS ACCOMPTS. 


have enen to uſe. ; 


I. BILLS « OP PARCELS. 


The form of which is exhibited in the following example: 


London, 12th Oftober 1774. 
Ma WILLIAM BULILER, 


2 ps. 20 yds, each, is 40 ) yds. blue moreen, at 2 8. 9d. L. 1 10: — 
14 72 green ditto, 28. 7 dl. 9: 6 — 
22 50 crimſon ditto, 28. 10 d. 5 * 13 — 


/ 1 „ 1 $91 7 138 


ments be made, they are collected in an inner column, and their 


which the manner of etfling it is narrated. Example, 


M WII.LIANM IT RAIL Dr to David Fletcher, 


1774 
Juxx 12. To 6 dozen red port wine, at 188. L. 5: 8 — 
15. To 3 dozen claret, . 4:16: — 
July 19. Vo 4 dozen madeira, at 358. 7 — : — 
To 1 dozen therry, — 7 — 
1774 L. 18 14 — 
July 3. By caſh i in part, L. 4 — De | „ 
P. Sept. 159. By ditto, 3 — — | 
L. 21 :— 


| Clfgorr, roth October 1774. Received bill at {ix 1 date 
5 balance, David F lel chef. 


Lare to explain in this chapter the form and method of 
compoſing accompts of various kinds which merchants 


64, A bill of parcels is a note of quantity and value of goods 
Md, which is delivered to the purchaſer, along with the goods : 


Bought of Joſeph Arnold, 


j An accompt of goods formerly ſold 1s drawn out nearly in 
the Lim form. If a partial payment be made, it is placed under 
e lum cf the accompt, and ſubtracted. If ſeveral partial pay- 


lum is extended and ſubtracted. When the accompt is paid, or 
compenſated, or ſettled by a bill, a receipt is granted at the foot, 1 in 
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Sometimes the payments are introduced and fubtraReq 


66. Exerciyes for practice. 


I. London, 12th May 1765. David Finch bought of Willi, 


Powell. 1 piece fowered fitk, 30 yards, at L. 1: 1:56 per yard 


1 piece, 344 yards, at 108. 10 d. ; 1 ditto, 33 yards, at 8 8. 64, 
2 pieces ſattin, 644 yards, at 17 8. 4 d.; 1 piece luteſtring. 30 


yards, at 78. 4... ; 2 pieces ditto, C3 yards, at 5 8. 67 d.; 3 Piccel 


ditto, 92 yards, at 48. 9à d. 2 pieces Perſian, 48 yards, at : 

7 d.; 2 pieces ditto, 52 yards, at 2 8. 44 d. e 
II. '1homas Butler bought of Edward Turner, Sheffield, It 

June 1772, 6 dozen razors, at 1 s. 34d. per piece; 3 dozen ditto 


at I. ; 1 dozen ditto, at 9 d.; 7 dozen knives and forks, at 258 
per dozen; 3 dozen ditto, at 21 8.; 2 dozen ditto, at 18 8.; 1 dk 


zen ditto, at 12 8. 9 d.; and the following articles, on the 3iſto 


July 1772, 8 dozen ſciſſars, at 6 8. 4 d. per dozen; 10 {words, 2 


27 8. each; & ditto, at 218.; and 12 caſes lancets, at 13 8. ant 
the accompt was paid 15th September thereafter. Required à co 


py of the accompt and receipt? 


III. Montroſe, 12th May 1774. David Williams bought of 54 
muel Baird and Co. 8 caſi:s nails, . qt. each 30 m. at 3 8. 24 d. pe 
m.; 6 ditto, qt. each 32 m. at 28. 11 d.; 4 ditto qt. each 22 m. a 


2 8. 742 d.; 3 ditto, qt. each 28 m at 28. 14 d.; 3 cwt 2 qrs. 181 


{mall rope, at L. 3: 17s per cwt. ; 3 cwt. 2 qrs. 12 lb. ditto, 
I.. 3 199-3; and ect. 2-qrs;.at L. 1 4% 3 
IV. Glaſgow, 16th June 1774. Mr William Hay bought of Ed 


ward Galloway, 3 cwt. 2 qrs. 12 lb. ſugar, at 6*d. per Ib.; 


cwt. 3 qr. 14 Ib. ditto, at 74 d.; 2 cwt. 2 qrs: 8 Ib. ditto, at 83 d. 
12 lb tea, at 578. 44 d.; 40 lb. ditto, at 6s. 84 d.; 13 lb. ditto, a 
5 8. 32 d. ; 12 lb. coffee, at 1 8. 92 d:; 3 cwt. 2qrs. raiſins, at 54 
per cwt.; 2 cwt. 2 qrs. currants, at L. 3: 2s. per cwt.; and 2 cut 


3 gs. ditto, at L. 2 5 . 


V. London, 14th May 1770. James Gwyn bought of Cont 


and Co. 3 hds. ſugar, qt No 1. 13 cwt. 3 qrs. 4 lb. tare 2 g's 


Ib.; No 2. 13 cwt. 2 qrs. 15 Ib. tare 2 qrs. 19 lb.; No 3. ! 
cwt. 3 qrs. 17 Ib. tare 2 qrs. 17 lb. at 38 8 per cut. and the hal 
5 s. each; 4 bags coffee, qt. No 1. 2 cwt 2 qrs. 7 Ib. tare 1219. 
No 2. 1 cwt. 3 ors. 19 Ib. tare 14 lb.; No 3. 2 cwt. 3 gers. t 
16 lb.; No 4. 2 cwt. 2 qrs. tare 12 lb. at 1s. 104d. per Ib.; 


box tea, qt. 3 cwt. 1 qr. 7 lb at 48. 93 d. box 5 8 4 d.; 15 Joa 


refined ſugar, weighing, No 1. 2 qrs. 7 Ib.; No 2. 2 qrs: 13 I 


No 3. 3 qrs. 12 Ib.; No 4. 3 qrs. 2 Ib.; Nog. 2 qrs. 9 Þ.; 


6. 3 qrs- 4 lb.; No 7. 3 qrs. 1 Ib.; No 8. 3 qrs.; No 9. 70 


710 


| at th} 
dates, when they occur, and the other articles added afterwards | 
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Ib.; No 10. 2 qrs. 9 ID. 3 No 11. 2 qrs. 6 lb.; No 12. 3 qrs- 
(lb.; No 13. 3 qrs.; No 14. 2 rs 7b ; No 15. 2qrs. 2 lb.; 
VI. London, 16th September 1773. David Grierſon bougut of 
fon Smith, 1 piece flowered ik, 32 yards, No 17. at 198 31 
dece plain white ditto, 29 yards, No 2. at 158. d.; 1 piece 40 
ar's black ditto, No 42. at 13 8. ; 1 piece 32 yards damalk, No 
. at 12 8. 6 d. ; 6 pieces 136 yards luteſtring, No 14 at 8. 
d.; 2 pieces 48 yards Perſian, No 16. at 28.9 d.; E pieces 156 


bite ditto, No 3. at 3 8. 9 d.; 3 pieces 45 yards popiins, No 


117 8. 4 d.; 1 piece 26 yards ditto, No 5. at 17 8. 2 d. 3 1 piece 
2 yards freeze, No 12. at 38. 8 d.; 1 piece 49 yards ſcarlet 


„% d. = 55 
VII. Mr Francis Malcolm bought of Daſhwood and Co. Lon: 


6. 24 1b. tare 2 qrs. 3 No 2. 3 cht. 3 grs. 24 Ib. tare 1 qr. 15 lb. 
128. 6d. per cwt.; 1 hd. allum, qt. 12 cwt. 3 qrs. 7 Ib. tare 2 


Ib. tare 1 Jr. 15 lb.; No 2. 7 cwt. 1 gr. tare 1 qr. 18 1b. at 
712: 6 per ewt. ; 5 hds. at 5s and 1 caſk, 48. 
Vavid Greig, 3 dozen deals, 12 feet long, 2 inches thick, at 3s. 


dozen 4, 10 feet, 14 inches, at 28. 4 d.; 6 fir balks, 16 feet 
b inches ſquare, at 15 8. 2 d. each ; 1 piece oak, qt. 18 ſolid feet, 
18.9 d. per foot; 1 piece elm, qt. 14 ſolid feet, at 18. 6d.; 7 
ozen itaves, at 04d. per dozen; 6 pieces crooked oak, at 5 s. 
ch; i plank plane-tree, 94 feet, at 18. 5 d.; carriage L. 3: 6:8. 
Ind a bill was granted for the value, payable in 3 months. 


ulinſon, 4 Ib. green tea; at 12 8. 9 d.';-7 Ib bohea tea, at 68. 
d.; 36 Ib. tobacco, at 84 d.; 8 Ib. coffee, at 2 8. 4 d.; and, 
th July, 17 1b, pepper, at 18. 2 d.; 5 1b. uutmegs, at 38. 9 d.; 


II. IN VOICES. 
67, 
either in conſequence of orders from the perſon to whom they 
ent, and at his riſk, or conligned to him tor ſale, at the riſk of 
froptietor. The form is exhibited in the following example: 

| Uu e IN- 


gls black bombazeen, No 18, at 48. 6 d.; 2 pieces 43 yards 


V. at 2 8. 11 d.; 2 pieces 57 yards ſuperfine black cloth, No 4. 
och, No 8. at 17 8. 6 d. ; 5 pieces 118 yards ſhalloon, No 7. at 
on, 15th November 1770, 2 bds. logwood, No 1. qt. 5 cwt. 3 


is. 2 Ib. ot 17 8. per cwt.; 2 hds. copperas, qt. No 1. 9 cwt. 3 qrs. 
8. 4 d. per cwt. 3 I caſk madder, 3 cwt. 2 qrs. tare 20 Ib. at 
VIII. Edinburgh, 17th July 1774. William Simſon bought of 


d. per dozen; 2 dozen 6 deals, 10 feet, 1+ inches, at 2 8. 8 d.; 


IX. London, 15th June 1774, John Gilſon bought of William 


b. cinnamon, at 238. 6 d.; and, 17th Auguſt, 15 Ib. ſugar, at 74 d.; 
5 Ib. fine fait, at 5 d.; and paid the ſame igth December. 


An invoice is an accompt of goods ſent off, generally by . 


338 BILLS, INVOICES, &c. Pint il 


IN voIck of goods ſhipped by James Newherry, per the UIitans] 
nia, Robert Smith mater, from London to Leith, for aces... 
and riſk of Mr James Green merchant there. | 9 


8 boxes SUGAR. 


1 1 os Ib. ** 


| | qr. | 
| No 1. a&. No,, 3 1 Ne g. 1 719 | 
| R G. i : 
| 3. VV „55 | 
| 4. 412 9 „ £43.02 
| = 52 3 i 
5 15 22 2 19 21 24 a 
198 1 
| 34 3 25 5 
F Fare 10 lb. Per box, 1 F 
F | — 3 | 4 
34 +: 1 2 at 358. L.. 59 19 4 1 
Boxes. 1: 8:— n 
| — L 61271 A 
4 cheſls TEA. = 10 
: 7 'O 
| No I. a 4. No 1. 94 lb. 5 
| 8 „„ 3 
1 3. 99 ful 
4 © | 4 102 of 
þ | 55 po 
„ p 
Tare, 72 lb. per box, 30 1 
F 360 at 5 8. 22d. L. 93: 15 : — 4 
4 1 — 94:5 5 
. CHARGES, Viz. 
: Porterage, L. —: 12:6 
t Whartage — : 6:56 
1 Cocket — 5 ˙7 l 
i | — 
ö : . . L. 155 : 17 * Wi: 
4 Commiſſion on L. 15g: 17 : 1, at 2+ per cent. 3.17 i” 4 
| To the debit of Mr James Green, U. 159: 15 0 
1 75 | — j—_ lt 
j | London, 19th January 1773, b. 
ik h Errors excepted, 
— James Newber!y: | 
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It may be obſerved from this ſpecimen, that the title contains 
he name of the perſon who ſhips the goods, the ihip and maſter, 
the royage, the perſon to whom fent, and on whoſe riſk. 

The different articles are diſtinctly arranged under proper titles; 
and, if the value of the packages be charged, it is added to thut of 
the goods, before extending. The marks on the packages are ex- 
hibited on the margin. When all the articles are collected, the in- 
voice is ſummed, and then the charges at ſhipping are ſpecified in 
in inner column, and added to the former ſum. Laſtly, When 
there is commiſſion due tor purchaſing and ſhipping the goods, it 
s charged upon the ſum of the invoice, including charges, and 
added to the former ſum. ops „ | 
It is common for a factor, when he purchaſes a cargo on com- 
miſſion, to tranſmit the ſeveral bills of parcels for his emp'oyers_ 
ſatisfaction 3 in which caſe, it is ſufficient to expreſs the fun; of 
each bill in the invoice, and to refer for particulars to the bill itielf. 
When goods are ſent abroad at the riſk of the perſon who thips 
them, it is not Beceitary to mention the prices in the invoice; but 
it is generally done for the factor's inſtruction in diſpoſing on 
them. 1 „ | 
Merchants generally prefix the words Errors excepted to their 
ſignature, in every accompt which they ſubſcribe, that they may 
not be fo bound as to prevent the correction of errors atterwards, _ 
if any be diſcovered ; and they prefix any farther limitation or 
fuller explanation of the import of their ſubſcription, if the nature 
of the buſineſs require it. The clauſe or clauſes uſed for this pur- 
pole, is called the docque?t of the accompt. 5 
lt it be intended that the account ſhall be abſolutely ſettled, ſo 
5 to exclude all reviſal or alteration, the ſame ſhould be mentioned 
in expreſs words in the docquet ; for, though the words Errors ex- 
eted be wanting, it will be confidered as an omiſſion, and will 
4 bar the right of the party injured by the errors to correct. 
ay whe 


68. Exercijes for practice. 


l William Jones and Co. of London, ſhipped for James Dar- 
nllle of Bourdeaux, per the Phoenix, William Hay maſter, on the 
th June 1570, z bales cloth, qt. No 1.3 pieces 54 yards black, at 
[58 8 d.; 4 pieces 77 yards ſcarlet, at 16s. 3d. ; 2 pieces 46 
ads grey, at 14 8. 9 d.; No 2. 5 pieces 103 yards blue, at 12 8. 
EI pieces 622 yards brown, at 138. 2 d.; No 3. 4 pieces 83 
es purple, at 15 8. 7 d.; 2 pieces 38 yards green, at 16 8. 2 d.; 
ſieces 39 yards pale grey, at 12 8. 6 d.; charges ſhipping, 15 8. 
'3 Commiſhon, 24 per cent; inſurance on L. 380, at 2 gs. per 

cent. 


| 
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1 
ig 
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0 
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cent.; policy, 5 8. 6 d.; commiſſion on inſurance, 4 per cent 


Required the invoice? 
Il The following goods were {hipped on the r2th May 177 


William Cox, per the Sea-Horſe, David Price maſter, from Ly 


verpool to Grenada, conſigned to D. Lean merchant there, ; 
the riſk of the ſhipper, 20 caſks bottled beer, qt. No 1.—10 doe 
3 bottles; No 2.—9.7; No 3—11.8; No 4—12.4; No - 

9-10; No 6.—9.4 3; 0 7.— 8.3; No 8.—11.4; No 9-10; 
No 19.—13.6; No 11:i.—1t.2; No 12.—to 3; No 13—109 
No 14.— 1.5; No 15.—-9.3; No 16—8.7 ; No 17.—12.4; N 


18.— 10. 10; No 19.— 10. ; No 20.— 10.5; at 5 8. 6 d. per d 


zen; and 20 caſks, at 2 8. 4 d. $0 ſirkins, qt. each 1 huſh 
ſplit peaſe, at 45.9 d. per buſhel ; firxins, 18. 4 d. each; 60M 
bricks, at 78. 3 d. per M. 5 too bolls lime, at 15. 2 d. per bol 
porterage and carriage, L. I.: 17: 43 cuſtom-houſe dues 13 s. 60 
III. William Rich of Glaſgow purchaſes the following goody 
and ihips them for Carolina, on commiſſion from James Hewit 
per the Dolphin, James Vere, 5th May 17/1, 5 box linen, fro 
Alexander Hart, qt. 3 pieces 75 yards, at 3s. 6d. per yard; 
pieces 300 yards, at 28. 9 d.; 13 pieces 294 yards, at 2 8. 6.4, 
box, 38. 6d. ; a box hardware from James Farquhar, qt. 100 ſe 
Luckles, at 104 d.; co penknives, at 1 8.; 50 ditto, at gd.; 1 
rocket -· books, at 168; 50 muff-boxes, at 3 8. 9d.; box, 3 5. 90 
a bale paper, from James Hutton, qt. 10 reams poſt, at 178.3! 
reams ſoolſcape, at 148; and 10 reams pott, at 10s ; a 


printed linens from James Reid, qt. 2 pieces 35 yards, at 58. 9d 


6 pieces 138 yards, at 48. 6 d.; 6 pieces 142 yards, at 38. 6d. 
and 6 pieces 158 yards, at 3 8.; box, 4 8. 6 d.; two boxes thot 
from James Oſwald, qt. No 1. 3 dozen pair, at 4 8. 9 d.; 54 
zen, at 48. 64d.; No 2. 4 dozen, at 3 8. 0 d. ; and 1 dozen pi 
boots, at 158. ; boxes, 45. 6d. each; a box hoſiery from Jam 
Ingram, qt. 3 dozen pair white thread hoſe, at 3 s. 4d. per pa 
2 dozen black ditto, at 38. 6d.; 5 dozen worſted ditto, at 4 
2 d.; and 1 dozen ſilk ditto, at 98. ; alſo from John Smith, 6« 
zen ſpades, at 18s. per dozen; 12 dozen hoes, at 13 8.; 4 902 
hammers, at 98.; and 3 ploughs, at 35s He paid for allt 
goods at purchaſing ; and for carriage and incidents at {hippi 
258.3; cocket, 98.z commiſſion, 24 per cent.; inſurance 

L. 35 5, at 5 per cent-; commiſſion on the inſurance, 2 Per ca 
policy, 5 8. 6d. Required the bills of parcels, with the recel 
and the invoice ? 

IV. Archibald Gibſon and Co. of Dantzig ſhipped the fold 

ing goods, 29th July 1770, per the Intrepid, William Wer! 

ſter, for Leith, by order of Dryſdale and Brown, Edinburgh, 

caſks wed aſhes, at F. 46-15 ; duty 28 groſs per caſk ; caks, 
perage, and porterage, f. 2,12 per caſk ; 350 ſtones flax, at f. 
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r ſtone ; duty 44d. groſs per ſtone ; porterage, 36 groſs per 
1 of zo ſtone; packing, ropes, and other charges, F 15.15; 


ion 2% per cent. 
. James Hunter of Glaſgow ſhipped, per the Minerva, Tho- 


ſon, m-rchant St Chriſtopher's, 3 boxes linen, qt. No 1. 3 pieces, 
27 yards each, at 28. 9 d.; 4 pieces, 25 yards each, at 28. 8 d.; 
4picces, 22 yards each, at 2 8. 6 d. ; 3 pieces, 26 yards each, at 


each, at 1 8. 8 d. ; No 3. 2 pieces, 26 yards each, at 1s. 7 d.; 
2 pieces, 23 yards each, at 18. 6 d.; 2 pieces, 29 vards each, at 


each, at 18. 1 d.; 1 piece 25 yards, at ꝙ d.; and 1 picce 22 yards, 


6d. per oz.; 6 Ib. 4 oz- at 45 24 d.; 3 lb. 6. 0z. at 38.; 2 lb. 
10 02. at 18. 7 d.; 4 lb. at 18. 2 d.; 3 lb. 92 O0·. at 1 8. 91 d.; 


charges ſhipping, 12s. 3 commiſſion, 24 per cent. 


maica to London, roth June 1773, conſigned to Coney and Gaſs 
coigne taere, per the Friendſhip, James Webb maſter, 6 boxes 
indigo, qt. No 1. 79 lb.; No-2. 76 lb.; No 3. 78 lb.; No 4. 
88 Jb.; No 5. 87 lb.; No 6. 87 lb.; tare 12 Ib. per box, at 5 8. 
64. per Ib.; boxes, 2 8. each; 12 bags cotton, qt. No 1. 3 cwt. 2 
qs. 15 b.; No 2. 4 cwt. I gr. 12 lb.; No 3. 4 cwt. 2 qrs, 13 lb.; 


q's. 18 lb.; No 7. 3 cwt. 1 qr. 15 Ib.; No 8. 4 cwt. 5 lb. ; No g. 
4 cwt, 1 qr.; No 10. 3 cwt. 2 qrs. 11 lb.; No 11. 3 cwt. 3 qrs. 
16 Ib.; No 12. 4 cwt.; tare, 10 lb. per bag, at L. 4: 3: 6 per 
cwt.; wharfage and cartage, L. 2: 6: 8; cuſtom-houſe dues, 
=. | „ = 
VII. Joſeph Gordoqui of Bilboa ſhipped, 31ſt May 17571, per 
the Enterprize, Charles Gordon, for London, by order of William 


lo, T. qt. 208 Ib. each, at R. 430; duty, 78 rials per 100 lb.; 400 


e bags walnuts, qt. each 2 faniques, at R. 20 per fanique; 30 
days cheſnuts, qt. each 2+ faniques, at R. 26; duty, 5 rials per fa- 
mque, charges thipping, R. 154; commiſſion, 2 per cent. | 

"me Thomas Dundas of Glaſgow purchaſes goods from the 
blowing dealers, by commiſſion from David Franklin of Phila— 
Ghia, and ſhips them, per the Hercules, William Bridges ma- 
ter, I5th May 1774. | ö | 


mas Robertſon, 16th February 1774, on account of David Wat- 


28. 6d. ; No 2. 5 pieces, 23 yards each, at 2 8. 3 d.; 6 pieces, 
2 yards each, at 18. 104 d.; 5 pieces, 21 yards each, at 1 8. 
10 d.; 3 pieces, 23 yards each, at 18. 9 d.; 7 pieces, 22 yards 


18. 5 d.; 4 pieces, 25 yards each, at 18. 3 d.; 3 pieces, 22 yards 


it 8 d.; boxes, 48. 8 d. each; 1 box thread, qt. 10 lb. at 5 8. 


12 1b. 8 oz. at 18. 1 d.; 2 lb. 7 0z. at 84 d; box, 3 8. 9 d. 


VI. The following goods were ſhipped by R. Manners, from Ja- 


No 4. 3 cwt. 3 qrs. 15 lb.; Nog. 3 cwt. 2 qrs.; No 6. 3 cwt. 3 


Mercer merchant there, 88 bags wool, R. qt. each 210 lb. at 8 50 
tals per 100 lb.; 18 ditto, F. qt. 215 1b. each, at R. 640.; 9 dit- 


quintals iron, at R. 85 per quintal ; duty, 24 rials per quintal; 


From 


| : 
1 4 
* . 


ere > 
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From David Bruce ſadler, 2 boxes, at. No 1. 6 


| ſaddles. 3. 
: i 12 5-63-.and--0. brides, t 5. 6d. les, at 


5 No 2. {a 8 
i L. 2118 8. 4 bridles, at 58.3 12 whips, at = bo b 1 
h riding caps, at 1s. 6d. ; boxes, 4 8. each. — I 
| From William Hunter jronmonger, 3 parcels, qt. 12 dozen 
lf | pair hinges, at 88. per dozen; 3 dozen large locks, at 2 8. 4, 
| cach; 6 dozen ſmall ditto, at 18. 4d. ; 6 grates, 16 lb. each, * 7 


4 d. per Ib. ; 6 ſets tongs and pokers, at 3 8. 9 d. per ſet; 3 dowd 
voits, at 41 d. each; 1 jack, L. 1: IS. 1 | | 
| From Oliver and Caddel, 3 caſks nails, qt. 5 M. Garren nail; 
| | 2t 108. 6d. per M.; 15 M. double doubles, at 78. 6d:; 20 N 
: double floorings, at 6s. 3 32 M. ſingle floorings, at 5 5; 40 M. 
| tacks, at 18. 4d ; 3 caiks, at 28, 10d. | | 

From James Lonar colour man, 1 cwt. 2 qrs. white lead, 2 
43 d per Ib.; 1 cwt. 3 qrs. 15 Ib. red lead, at 43 d.; 2 qrs. 12 lb. 
4 | Spaniſh brown, at 55 d.; 18 lb. vitriol, at 2 8. 4 d.; box, 3 8. 60, 
. Cartage and porterage, 18 8. 4 d.; cuſtom-houſe dues, 5 8. 6d. 


B 


At 


cormmiſton, 2+ per cent. un 


. IX. The following goods were conſigned by James Moriſon of 
i Dundce, to James Hargrave London, and ſhipped 1 5th May 1770, 
N per the Active, William Smith, 2 boxes linens, qt. 3 pieces 65 
0 val ds, at 18. 10 d.; 14 pieces 387 yards, at 1 8. 84 d.; 12 piece 
2064 yards, at Is. 6 d. ; 12 pieces 243 yards, at Is. 2 d.; 5 piece 
110 yards, at 15. ; 13 pieces 278 yards, at 104d. ; boxes, 45. 6, 
each; 1 bale Oſnaburgs, qt. 23 pieces of 214 yards each, at 83; 
ſheeting and ropes, 2 8. 4 d.; 1 box thread, qt. 14 lb. at 3s. 4d; 
22, at 3 8. 7d. 3 28, at 48. 9 d.; 10, at 5 8. 6d.; and 16, at 7% 
2 d.; box, 3s. 2 d.; charges ſhipping, 78. 8 d. 


ul 


= Ul. ACCOMPTS SALES. 


69. An accompt ſales is drawn out by the factor, to wiom 
1 goods were conſigned for ſale, and returned to his employer. It 
contains the quantities and values of goods fold, the charges [1d 
M out on them, the factor's commiſſion, and the balance or nett pro? 
ceeds for which he is indebted to his employer. The form is er 
hibited in the following ſpecimens. | 


4 5 | | Accom? 


” MERCHANTS ACCOMPTS. 


71 . 1 * 


Thomas Wilton merchant there. 


co caſks BEER. 


| I 
* 12. 4 To David Baird, at 26s. L. 5: 4:— 
luly 3. 22 Caſh, | 258 29.510. 3: 
Aur. 9. 23 To Hen. Wilſon, 25 8. 6d. 29: 6:6 
ſpoiled. | — 
_ L. 62 
592 
oo reams PAPER. 
une 15. 32 To C. Remington, at 18 8. L. 28: 16 : — 
| 18. 12 To D. Murray, 18 8. 3d. 10:19;i— 
Wu; 27. 56 To W. Blackader, 18 8. 6d. 41.16: — _ 
, N ; e 
2 100 : 


343 


Accour SALES of goods, reccived per the True Briton, 
henry Hunter maſter, from Briſtol, for account and riſk of Mr 


d, 
B 3 278: 
8. CHARGES, viz. 
Wharfage, L. 6 
Warchouſe rent, 2: 3:— 
Porterage, —: 3:— 
Com, on L. 278: 11: 6, at 5 per c. 13:18: 6 


ug 1, 1000 yards check to Jas. Bell, at 2 8. 6d. 125: 


—_ 


aleſtown, South Carolina, 1 5th Auguſt 1768, 
Errors and bad debts excepted. 


fe 


ett proceeds to the credit of Mr T. Wilton, L. 261: 


James Thomſone 


I4: 6 


70. Another 


ao 
— 


%< 


Sang, — A 3 


. W — . - = ” — — . Ras OE 
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—— 
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70. Another farm of the ſame accompt. 


ACCOMPT SALES of goods received per the True Briten 
Henry Hunter maſter, from Briſtol, for account and riſk of 1 


Thomas Wilton merchant there. 


2 2 =| 

38288 8 

CO es 

1768. | O | * 
June 12. David Baird, at 26 8. L. 5 
28 c 4 | 5 4 
15. Chas. Remington, 3 18 8s. 28246 
18. David Murray, 112 I 18 8.3 d. 10 : 19; 
July Zo Caſh, 22 4 T1 2 of Sk 27: 10; 
27. Wm. Blackader, 56 18 8. 6d. 51:16; 
Aug. 1. James Bell, | 1000 28. 6 d. 125: 0; 
9. Henry Wilſon, 23 258. 6 d. 29: 6+ 
Spoiled, | I — 


And the reſt as beſore. 


If the goods be ſold on credit, and the debts at the riſk oft 


' Proprietor, the factor mult attend to inſert the clauſe bad debtse 


cepted, in the docquet ; otherwiſe, in ſtrictneſs, he becomes af 


countable for the ſame. If the goods be ſold for ready money, « 
if the factor takes the riſk of the debts, and charges on allowan( 


for doing ſo, that clauſe muſt be omitted. 

1 be quantities of goods in the titles of the accompt ſales, m 
be the lame as in the invoice. If the quantities ſold be leſs, throug 
Waite, inlake, or any other cauſe, the quantity deficient, and th 
cauſe cf the deficiency, muſt be mentioned. If the quantity fo 
be greater, by reaſon of difference of meaſure, or the like, t 


outcome mult be noticed and ſubtracted ; and, in every cafe, i 


ſum of the column ſold muſt be brought to correſpond with 
quantity in the title. 


71. Exerii 


= 


Parry 


e IV. MERCHANTS ACCOMPTS. 


71. Exerciſes for practice. 


I. A cargo of 690 bolls wheat, and 246 polls peaſe, ſent by 
Poite Coleman of London, to Alexander Dryidale of Leith, per 
the deren, George Barclay, was told as follows: : 


February, 72 bolls peaſe for ready money, at 10 8. 6d, 
«< February, 30 bolls ditto to James Bald, at 10s. 3 d. 

th February, 50 bolls wheat to James Aliſon, at 178. 6d. 
19th February, 42 bolls peaſe to D. Niven, at 98. 10 d. 

11ſt February, 72 bolls wheat for ready money, at 17 8. 4 d. 
W2cth February, 468 bolls wheat to D Ogilvie, at 178. 3 d. 
z March, 52 bolls peaſe to P. Ram ſay, at 958. 5 

eth March, 50 bolls peate to W. Hill, at 9s. 6d. 


Charges, viz. ſhore-dues, L. 2: 3: 6, porterage and mettage, | 
„3:4: 4; cuſtom-houte, dues, 15 8. 6 d.; loft-rent, 5s. 3 d.; 
kiln drying peaſe, 5 d. per boll; freight of 900 bolls, at 1s. 9d.; 
ommiſſion, 24 per cent. | „ 


II. The goods contained in Invoice, No II. were ſold by Da- 
jel MLean, as follows: | FR 


th July, 3o dozen beer to James Newton, at 108. 4 d. 

c ditto, -. 12 buſhels. peaſe to J. Dewar, at 99. 
5th ditto, I5 buſhels ditto to Thomas Lindſay, at gs. 6d. 
ditto, 15 dozen beer to Thomas Neil, at 10 8. 6d. 

7 ditto, 106 dozen beer to James Fraſer, at 10s. 

za ditto, 40 dozen ditto for ready money, at 108. 3 d. 

{th ditto, 362 buſhels peaſe to J. Grant, at 9s. 4 d. 

ſth ditto, 19 dozen 2 bottles beer for ready money, at 108. 

| l be remainder of the bottles being broken. 

ditto, 28 M. bricks to D. Imrie, at 20 8. 
ditto, 50 bolls lime to ] Fraſer, at 6s. 

M Auguſt, 32 M. bricks to J. Fraſer, at 19 6. 6 d. 

jth ditto, Fo bolls lime for ready money, at 5 s. 6 d. 


Charges Freight on 97 ton, at 128.; wharfage and negroe- 
ue, L. 4: 128.3 commiſſion and ſtorage, 8 per cent. 


XX III. A 


27th ditto, To William Ruſſel, 4 barrels beef, at 68 8. and 


4 
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III. A cargo proviſions, ſent by Matthew Burke, f 1 
St Chriſtopher's, per the Sally, Alexander, conſiſting = 
beef, to barrels pork, 10 quintals ſtock-fiſn, 40 firkins butter 


60 barrels herrings, was ſold by William Hargrave, as follows: 


15th March, To James Vincent, 20 barrels beef, at G58. and 
TIL barrels pork, at 83s. ! 


17th ditto, To J. Dyer, 5 barrels beef, at 63 s. 


I9th ditto, To james Davenport, 15 firkins butter, at 22, 
23d ditto, To ihomas Halifax, 20 barrels beef at 67s, eh 
rels pork, at 80 8. and 10 barrels herrings, at 4 


barrels pork, at 90 8. 


28th ditto, To J. Freebairn, 10 quintals ſtock-fiſh, at 328. 


iſt April, To A. Turnbull, 5 barrels pork, at 908. 
3d ditto, To William Davidſon, 17 firkins butter, at 2158. 


9th ditto, To James Nicol, 30 barrels herrings, at 42 8. 
17th ditto, > To A. Grieve, 8 firkins butter, at 20s, 
24th ditto, To William Innes, 20 barrels herrings, at g1s, 


And 1 barrel beef is damaged. 


Charges —— Wharfage and negroe hire, L. 8 2 5: 9; com: 
ſion and ſtorage 8 per cent.; inſurance of debts z per ce 
freight of 160 barrel bulk, at 3 8. 6 d. gg. 


IV. The goods contained in Invoice, No VI. were fold by 
Manners, as follows: e 


18th Sept. To James Mill, 3 boxes indigo, No 1, 4, and 5, at 


4 d. per Ib. 


22d ditto, To James Dickſon, 5 bags cotton, No 1, 5, 7, 8, 


10, at £5 guineas per cwt. 


23d ditto, To 'thomas Smith, 4 bags cotton, No 2, 3, 4, and 


at L. 5 178, per cwt. . | | 

27th ditto, For ready money, 3 boxes indigo, No 3, 4, and 

. 7s. 2 d. and 3 bags cotton, No 6, 9g, and 12 
L. I 68, per ent. 1 


Charges Freight of indigo, 6s per box; cotton, 45| 


cwt. ; porterage, 108. 6d. ; cuſtomhouſe tees, 85. warehe 


rent, L. 1: 3: 4; commiſſion, 22 per cent. Iv 
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IV. ACCOMPTS CURRENT. 


An accompt current contains a ſtate of our tranſactions with 
ny perſon, diſpoſed in the form of debtor and creditor on oppo- 
ſte pages. The method of recording accompts of this kind in the 
ger will be explained in Part IV. We have only to notice at 
reſent, that, when the accompt is drawn out, the peculiar ſtile of 
the ledger is laid aſide, all references are ſuppſied, and every ar- 
ice is fully related in the common language. The following ſpe- 
men is taken from Ledger B. It confiſts of articles paid and re- 
raved at London, chiefly by bills, on accompt of a merchant in 
Claſgow. Merchants in molt places of Britain have occaſion to 
employ a factor in London for this purpoſe, as payments of fo- 
eien bills are generally made there. The factor charges com- 
miſion on the amount of the tranſactions; but, if there be any 
articles from which he obtains any other profit, they are deducted 
rom the amount in charging commiſſion. The former balance is 
flo deducted, as commiſſion would be charged for it in the for- 
mer accomprt. — - | 


nt 
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DR. Mr JaMrs RITCHIE Glaſgow, 


1776. 1. 
6 Dec. 31. To balance of former accompt due by him, 540 
| 95 1777. 
ö _ 18. To my billon Fitzherbert and O'Hara, re- 
: mitted to C. Lucas, by his . 21 ddt. 
| N E. 200 Iriſh; ex, 6+, 
i Feb. 25. To his bill on me to J. Wiater, 26th ult. 
9 | "2: ddt. | 
fi Mar. 10. To his bill on us to ]. Darling, hes ult. 
bl I mdt. 


29. To ]. Stenhorff's bill on us on bie ac- 
compt, 26th January, 2 uſa, | 
| May 18. To his bill on us to H. Murdoch, 15th 


| ult. i mdt. 

N July: 8. To his bill on us to J. Lawſon, 6th May, 

| 60 dsr. 

; Aug. 1. To his bill on J. Benſon, 29th June, 30 

f Ast. IL. 380, returned with n 

; charges, 68. 9 d. 

[ 31. To his bill on me to A. Stuart, a8th Ju- 
” F 
1 Dec. 10. To J. Hunter's bill on 1 Mills, -th ult. 

1 230 dst. L. 300, taken up ſupra proteſt 

0 for his honour, charges, 7s. 6d. 

b — 31. To intereſt due me on above accompt, 

5 To commiſſion on L. 1943, at 2 per cent. 

4 10 Pots ges, 

ol | - a 

Ti EF 

# 
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his accompt current with WM. PARKER, LoNDoN, CR. 


77 I.. 8. Oo 
Jon: 20. By his bill on Hog and kinlocb, _ © 
Nov. 2 mdt. 356 8 — 
April 3. By J. Hog on J. Penant, 1ſt ult. 30 ddt. 208 12 — 
By his bill on Warcen and Co. ſight, 135 15 — 
une 14. By caſh received from J. Harris, 300 — — 
Aug. 1. By his bill on J. Benſon, 29th June, 30 1 350 — — 


Nee. 31. By balance due by him, to Dr. new ac- 
compt, 5 14117/ -£ - 


„ 


a 


London, 3110 D December 1777. 
Errors excepted, 


WILLIAM PanxBR, 
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v. ACCOMPTS or CHARGE any DISCHARGr 


An accompt of charge and diſcharge is of the ſame nature 30 4 


2 
_ 


accompt current; but differs conſiderably in form. It contai 4 
ON one ſide, the articles intruſted to the care of a factor, for whi 2 
he is accountable ; on the other ſide, the manner in which he 100 
rendered accompt for the ſame; and concludes with the batanc 
which remains in his hands, or which is due to him by his "Y 


ployer. The form is exhibited in the following ſpecimen. 


= i 

_ 
Fr 

=. 


AccomerT of CHARGE and DiscHARCGE by Tncs. Teo: 
Po, | * i. 
The ſaid Thomas Trufly his charge, 2 5 
Jan. 1. To balance of former accompts, — 100 — 4 
| To aITcars due by tenants, per accompt, 500 460 — 
I ?0o wheat in granary, 55 
May 15. To rent of the eſtate of Belmount for | 
ada en per tema, | Goo! 1200 — 
Dec. 31.To value of wheat 300 qrs. ſold, per | _ 
—_ accompt, | 7 ang 450 — 
18002210 — 


Stewards on landed eſtates, and collectors of the revenue, gg 
nerally make up their accompts in this form. The ſtudent wi 
obſerve, that inſtead of charging the ſeveral articles at the tim 
they are received, the whole ſum which the factor is employed 
collect is charged at once; but any part which he is not able 
recover before the accompt be ſettied, is admitted as an article ( 

diſcharge, unleſs the factor be bound as cautioner for the pal 
ments. If there be any goods intruſted to his care, they 2 
charged and diſcharged in ſeparate columns. And, as the deſg 
of the accompt is to exhibit the ſtate of the affairs under his m 

nagement in a conciſe point of view, the amount of the articl 
alone is inſerted, and the particulars of each are drawn out in 
parate accompts, to which the general accompt of charge and ity 
charge refers. FV 
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Seward to J. OeULENT, Eſq; of BELMAu nr. 


——_—_— 


The faia 7. homas T rufty his diſcharge. 


L. 8. | de 


d Dec. 31. By caſh paid J. Opulent's order, per Qu. 
< F | | 1500 = 
By wheat ſold to ſundries, per accompt, 300 POO 
By wheat delivered to J. Badger, per : 

Srder, [1200]. © 
By arrears due by tenants, per accompt, 1801 460 — — 
By debts outſtanding. for wheat ſold, | 120 — 
By wheat remaining I granary, ieee, 
By a year's ſalary, 0 
BY balance in 496 ſteward's hands, = F 


eſig 
mz 


| di 


lalary. 


the total. 
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Queſtion. Robert Rackcent is employed as factor on Will 
Irvine's «ſtate, Parc J. { 19. 2. Tie balance of laſt year's account 
his hands is L. 36, and the following arrears are due at the | 
ginning of tae year. 
Py ] Mill, 6 bolls batley and L. 30. . 
Dy Thomas Gilchriit, 73. bolls barley and L. 50. 
By Charles Loc, 20 hens and L. go. 


Ey J. Hall, 5 bolls bear. 
He has on hand 80 bolls barley, and he receives as follows: 

Feb. 1. From Lawſon, Brown, Bruce, end Low, their barley re 

March 8. The hens from all the tenants, except C. Tod. 


April 10. From J. Mill, 18 bolls 3 firlots 2 pecks barley. 


7 May 15. From William Hunter, L. 66 : 12: 3. 


From T. Gilchriſt, 10 bolls barley, and L. I 55. 
From J. Mill, L. 60 DE; 
From A. Lawſon, L. 31 : 10s. + 
From] Hill, 10 bolls barley, and L. 12. 
From J. Brown, L. 5 o. 
June 12. From R. Bruce, L. 70: 9: 2. 
July 23. From D. Law, L. 62: 128. 


Aug. 18. From D. Barnet, L. 40. | 
Oct. 24. From William Blair, L. 50. 


Nov. 27. From J. Brown, L. 36: 13': 4. 


He pays William Irvine's orders, 15th May, L. 300; 1 
June, L. 100; 25th July, L. 992; 31ſt October, L. 1cc; and 
delivers, per his order, 10th April, go bolls barley; and, 2d 4 
guſt, 20 bolls ; he allo delivers the hens, and retains L. 25 for 


Required the ſtate of his accompt in the form of charge 
diſcharge ; alſo the accompt of arrears due by the tenants, 
grain, &c. received and delivered; and the ſtate of the caſh-trz 
actions in the form of an accompt current. 


V. MISCELLANEOUS ACCOMPTS. 


Accompts of money received or diſburſed, of goods bough 
ſold, and the like, are often extended in a form which exhibits! 
articles arranged under different heads. For this purpoſe, ti 

muſt be as many columns prepared as there are kinds of artig 
beſides a column for the total; and the ſum of each aitil 
extended in the proper column, and likewiſe in the column 
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Queſtion. Robert Rackcent is employed as factor on William 
Irvine's ſtate, Part I. 5 79. 2. Tie balance of laſt year's acco | 
his bands is L. 36, and the tollowing arrears are due at t 
ginning of tac year. 


Py ] Mill, 6 bolls harley and L. 30. 1 
Dy Thomas Gilchriſt, 7 bolls barley and L. 50. 


By Charles Tod, 20 hens and L. zo. 


Ey J. Hill, 5 bolls bear. 


Ant in 
ne he. 


Wo 


He has on hand 50 bolls barley, and he receives as follows: 
Feb. 1. From Lawſon, Brown, Bruce, nd ow, their barley rent, 
March 8. The hens from all the tenants, except C. Tod. 
April 10. From J. Mill, 18 bolls 3 firlots 2 pecks barley. 

May 15. From William Hunter, L. 66: 12: 3. 

From T. Gilchriſt, 10 bolls barley, and L. 155. 
From J. Mill, L. 660 N 
From A. Lawſon, L. 321 :10s. 
From ] Hill, 10 bolls barley, and L. 12. 

| From J. Brown, L. 50. 5 

June 12. From R. Bruce, L. 70: 9: 2. 

July 23. From D. Law, L. 62: 12 8. 
Aug 18. From D. Barnet, L. 40. 

Oct. 24. From William Blair, L. 50. 
Nov. 27. From J. Brown, L. 36: 13: 4. 


_ He pays William Irvine's orders, 15th May, L. 300; 18h 
June, L. 100; 25th July, L. 99 ; 31ſt October, L. 100; and he 
delivers, per his order, 10th April, go bolls barley ; and, 2d Au: 
guſt, 20 bolls; he alto delivers the hens, and retains L. 25 for his 
_ talary. | „ „ 


Required the ſtate of his accompt in the form of charge and 
diſcharge ; alſo the accompt of arrears due by the tenants, dl 
grain, &c. received and delivered; and the ſtate of the caſh-trank 
actions in the form of an accompt current. 


v. MISCELLANEOUS ACCOMPTS. 


Accompts of money received or diſburſed, of goods bought al 
ſold, and the like, are often extended in a form which exhibits the 
articles arranged under different heads. For this purpoſe, thete 
muſt be as many columns prepared as there are kinds of articles 
beſides a column for the total; and the ſum of each article 15 


extended in the proper column, and likewiſe in the column 0 
the total. N . 411 
OY 985 SALE 


A 


FS, DEF . 


1 


- 


35% 


MERCHANTS ACCOMPTS. 


HA. IV. 


« 


Re trend {rumen nance feels nn] en] Cheeni” red K—T— 
9:91 : Tt 45 . 1 48 ort 9: 91:291661 r 412797 
. — — 29 „: #51 — —:9 :t; 
— — — — 8151 98 — — — 8181 
— — 8 — 3 214 25 FS - — : 11:71 

—.—— — 9.41: 95 lofi} —— — 9195. 

rr — — = —: 61:77 
—— — tf: +5 | | —— — f 8182 
—— — — — — 2 4 1 6 | 2:4 :51 

291222 98 — — — — e 
JJ%%%J%%%VVJ —— {4 ]-| gr. 
— |_| —— L x % 
. LE GGC wow .oÞlt:$r: 94. $6-| ¶ $1: 94 
0:61:10 loy | a ; rs — — | — Qt £141 
rr 413.gp5.Tigp-5 1 8 

Lolarg | 8WO s LY 


ö 


IT: 1 bebe 
9 2 91. Kr 
78: 9 0 
8 


9 81 : 2917 | 
LOV ALS Fe 


8 51 
86 


pot sg 
*Pg*SO! 
p 65 *$ 8 
p68 21 
so 
pe st 
PQ 521 
*pL 56 
*Þ£*SQ1 


pY SO 


© — — 


490 


Agar 96 
| „rsd 75 


corad 98 
gro +5 


*43[4r:4 9d 


$120 A ujõ,iuνονο ii.. Ic 
eee In r 
iN OU. o. '£r 


wou 61 
*{oxarq 9e 
*SIPO PII 


| Jrafan ZE 


raya $6. 


'C 


ur 
$320 
eqrr2d 
geg 


180 


217 

x Hb 

1391 
O7 7 


$419q 601 


pry soi 7,00, "67 


"0 «vd 


uf OT, 5 


*D12J SR O. Le FC 


„Surf *WA\ O| £7 
bo vod os cup 9 0L A1 


pd sq. L 0, **1 Had y 


*SURT "ui , 06 


ugj ard 


se ſ ol or 


pie esou.L OT, - St 


x10f 01 £m9uopq N NVA d 1414 I.S JIU 3 10 a 22 JTS 


2 


r8'Tp6 s 2 1 Je. «£>1az.q 08 *veyuyof * Wa L 6 2934 


7401 


_— — — 


NS Ci 


AAS - 3 * 
— — Fa 


4 


— 


L * - — . 
- 8 ED — 8 
* *. 280 ——_ - — — 
. 2323 — 
2 2 3 - 12 — — — 


2 

” > * 

- — —— 3 . 
— 


— 


< 


384% BILES, INVOIGES, . 


tendea from the ſame. "Thus the articles purchaſ 


1774. | | 5 

Feb. 15. 94 bolls wheat. at 16 8. 4 d. — 1.765 4 
Merch 13. 36 bells barley,” 128.84. 11 10 
April 12. 36 bolls barley, 12 8. 9 dl. — —— 22 10 

May 4. 36 bells peaſe, 8 8. 10d. 26 of 


PIR T III | 


If a regular accompt of goods fold, or charges incurred, he kr, 
the dcbts due by the ſeveral purchaſers or employers may be 5 
ed by Thomas 


Reid may be drawn out from the foregoing accompt, as iollows : 


Mr Thomas Reid, 5 
Bought of John Carter. 


19. 96 bolls barley, 14s. —— — 67 4 — 


205 12 4 


If the other accompts be extended in the ſame manner, the ſums 
will be found as follows: - 


William Johnſton — ä L. 57 10 6 
Thomas Reid. — — — 205 2 4 
James Dawſon, — — 6 4 
William Laing, — — F— 99 3 6 
George Davidion, — — — 567 6 


L. 484 17 i 


The articles ſnould be diſtinguiſhed by a mark on the genen 
accompt, as they are placed to the particular ones; and, if the 
amount of the particular accompts correipond with the ſum of tic 
general one, they may be preſumed riglit. The operation het 
uſed is of the fame nature as that of poſting a ledger, and ma 
ſuppiy che place of a Iedger, when the buſincls is not complicate 


Or extenli ve. | 


I. Accompt of expences on the ſhip Sally, for 3 months. 


Jan. 3. o z ewt. 2 qrs. ſmall rope, at 36s. per cwt. 


18. To Thomas Smith carpenter for repairs, L. 2 125 66 
Feb. 1 10 3 barrels'tar; at , d.. 
12. To 5 barrels beef, at L. 3: 2 8. N 
1c. Lo 6 cwt. 2 qrs. biſcuit, at 3 d. per Ib. 
18. Io J. Man 2 months wages, at 35 8s. 


22. 10 Thomas Taylor 14 month's wages, at 32 8. Feb 


Ccnar. IV. 


Feb. 28. To charges taking in ballaſt, 12 8. 6 d. 


MNMarch 1. 
15. 


18. 


To pilotage at Yarmouth roads, 128. 6d. 
To William Smith, 3 months wages, at 25 8, 
To 18+ yards ſail- cloth, at 10 d. 


MERCHANTS ACCOMPTS, 
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To 15 cheeſes weighing 12 ſione 14 lb. at 32 d. per Ib. 
To 12 barrels beer, at 4 8. 8d. _ 


22. 


To wood for repairs, L. 4: 8: 


To D. Burns 2+ months wages, at L. 2 
To J. Walker for iron bolts, L. 1: 


Jo 1 anker brandy 19 pints, at I 8. 10 d. 


To dues for May-light, 5 s. 3. 


38. 


108. 


Required the accompt extended and arranged under the titles 
pf ebene victualling wages, and port charges ; and an abſtract. 


II. Accompt of wacd rouped at Clencroſs, I5th January 17 76, 
belonging to William ry 


Lot 1. 15 firs 
2. 18 aſh: 
3. J beech 
4. 3 elm 
"To I Oak 
6. 2 plane trees 
7. Fo firs 
8. 40 aſh 
9. 32 fire 
10. 12 beech 
11. 54 birch 
22.4 æ » 
13. 5 plane tree 
14. 1 beech 
„ ah: 
16. 1 walnut tree 
17. 42 firs 
18. 12 beech 
9. 3 elm 
Loa 
1 elm . 
I plane tree 
I beech 
6 thorns 
7 alders 
ð beech: 


; Caſh, 
] Simſon, 


Thos, Hay, 


: 


Thos. Nimmo, 
Js. Augerlon. 


Caſh, 
Caſh, 


. Nimmo, 


Caſh; 


* kes Hay, 


J. Anderſon, 


T. Nimmo, 


W. Elliot, 


J. Anderſon, 


Th. Hay, 


Th. Nimmo, 
Caih, 


| Caſh, 
W. Niſbet, 


T. Nimmo, 
W. Elliot, 
J. Simſon, 
Ih. Nimmo, 
W. Elliot, 
J. Simſon, 


Th. Nimmo, 


OD OwnywAwnoaANnwDd 


— 


2 | 1 ND WO - wm un 


4 — 2 « " * 
F n . 
. INT IO OSS om = ER 


— ECAS K 5 


MPC ACE ²˙ be oy ee 


Ser Ws = 


350 


BILLS, INVOIGES, &c. Parrt 


| | | | L 8. | 

Lot 27. 2 oak Caſh, 7 13 — 
28. 3 ath „„ * | Te 8 

29. 1 plane tree Th. Hay, 2 1 
30. 3 beech Th. Nimmo, 8 


Required the amount of the caſh and credit in ſeparate cclum 


and accompts. 


II. Accompt of freight on goods, per the Succeſs, fron Li 
don to Leith, | | | 


Packages. To whom delivered. Marks. 3; 


1 box David mith, rs Wh. a 
3 bales Thos. Howie, T. H. = 72 


— 
* 

— 
wr 


7 caſks | * Dryſdale, 


3 


6 bales D. Smith, D. S. FK 6 
2 ditto Henry Sheriff, . ü 
barrels Thos Howie, T. H. FF ; 
10 half barrels Henry Sheriff, H. 8. 5 
5 caſes David Smith, D. S. K 91 
2 bales Thos Howie, n , 
2 boxes A. Anderfon, AL: 
2 trunks. Jas. Dr yfdale, I. D. + 
15 firkins Wm. Mitchell, W. X ::1; 
3 bales Jas. Dryſdale, E. 13,» * 
6 boxes "Thos. Iowie, „ 8 
2 boses Daria Sn, D. 8. 1 i 
1 box Adam Anterfon, A. A. 8 I; 
2 bales Thos, tiowi®, T. H. 31 
2 boxes Henry Sheriff, . 
7 matts David Smith, . ; 
p  hogihneads Henry Sheriff, . 
1 trunk A. Anderſon, A. A+ 27 7 
2 pieces wood Wm Mitchell, : 728 


Required the amount of the above, charging the barrel bulk 
I 8. 6d, and the wood at 4d. per foot, and the accompt ? 


The Env of Vo. I. 


